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The Immisch Motor. 


We have received from Mr. Albion T. 
Snell, the electrician to Mr. Immisch, a few 
particulars respecting the construction of 
the electro-motor, to which we alluded in! 
our last issue. We have commented upon 
the apparatus somewhat freely in our other 
columns, and we shall therefore now deal 
only with the technical details of the motor, 
which appears to possess features likely to 
bring it into considerable favor, Fig. 1 
shows a view of a 6 horse-power motor, the 
coiling of the armature is shown diagram- 
matically in Fig. 2, and the commutator in 
Fig. 3. In the diagram only 8 coils are 
indicated, aithough 48, 96, or more may be 
employed. The commutator is of the 
bisected type, and the coils are joined to two 
adjacent segments of the commutator on the 
two rings, of which one has an angular ad- 
vance equal to one-half the width of the 
commutator bar. The two brushes side by 
side upon the two rings are connected 
together, so that only one pair is shown in 
the figure. Starting from one ring of the 
commutator under the brush, say with the 
coil marked 1, we cross to the other side of 
the armature, and join the connection lead- 
ing to coil 6; but if we follow this line 
backward to the commutator we arrive at a 
segment under the same brush from which 
we started. Similarly, coil 5 connects with 
coil 2, and is short-circuited in the same way 
by the other brush. It will be observed that 
the magnetic axis of the armature itself 
would be situated underneath the coils which 
are short-circuited. The remaining connec- 
tions are easy to follow; the two halves of 
the circuit can be traced through coils 6, 3, 
and 4in series upon the one side, and coils 
8, 7, 2in series upon the other. It is to be 
observed, however, that this arrangement 
only amounts to the same as having an arma- 
ture of normal type with a brush of wide 
face, so that its contact with two adjacent 
commutator bars 1s considerably prolonged. 

It was thought probable when the first ex- 
periments were made that difficulties might be 
experienced from the heating of the coils 
during the period of short-circuiting. which 
occurs twice in every revolution. No such 
effect has practically been found to occur so 
long as the field poles are properly propor- 
tioned, and in the case of a motor the 
brushes may even be shifted some distance 
to either side of their normal position with- 
out producing either sparking or any per- 
ceptible increase of heating. But, curiously 
enough, this does not apply to a dynamo of 
similar construction, the positioh of the 
brushes having to be adjusted with some 
care. So long as this is attended to the 
machine runs with perfect smoothness ; but 
as soon as the brushes are displaced, although 
little or no sparking taking place, yet con- 
siderable and rapid heating is the result. It 
is claimed, however, that this is of little 
practical importance, for when the position 
of the brushes has once been determined 
they can be rigidly fixed, and the dynamo 
requires no further adjustment, whether run- 
ning on o”en circuit or with full load. It is 
said that the non-hea'ing of the coil prove: 
that during this part of the revolution the 
algebraical sum of the number of lines of 





Albion T. Snell thus explains the discrepancy 
between the action 0 dynamos and motors 
in this respect upon the supposition that the 
angular distance upon the armature core over 
which no lines of force eituer enter or leave 
the iron is greater in the case of a motor 
than in that of a dynamo of similar con- 
struction. 

Fig. 4 is a sketch showing the armature in 
section. Sis a sleeve keyed or feathered on 
the axle, A ; IJ are the iron discs or washers 
insulated from each other, of which the 
armature is built up; and DD are larger 
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discs with projecting teeth. asin the Pacinotti 
ring, which serve as guides in coiling the 
wires, or, as Mr. Snell prefers to call them. 
driving horns. We may here mention that 
an armature coiled in the Immisch manner 
and then in the method devised by Siemens 
gave, under similar conditions, results in 
favor of the former, the efficiency being 
somewhat higher and the sparking less. 

Mr. Snell has also experienced similar 
effects with the Immisch apparatus to those 
observed by Mr. Esson and chronicled in our 


last issue.. 
The motor.can be run in either direction 


by simply: reversing the connections of either 





force passing through it is constant. Mr. 


field magnet or- armature connections, but 









this feature is common to the Reckenzaun 
and Elwell-Parker type; also. 

We have given a somewhat brief outline 
of the Immisch motor—the same maker’s 
dynamo baving a precisely similar armature— 
but io a future issue we may have occasion | 
to refer to it again, for there are several 
features of interest in the application of these 
motors to tramway purposes which we hope | 
shortly to describe, a 40 horse-power machine 
now being in course of construction for | 
electric locomotion. We append a table of 
tests with which we have been favored, 


Fig. 5. 
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showing the excellent results obtained ina 
trial of two motors. 
The following trial, taken at random from 
the test-book, ref-rs to a S.M.4. motor : 
Internal resistance, 0.25 ohm. 























TEsT OF a S.M.6. MoTOR. 
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920 | 12 | 130 31.95 4.42 | 81 
990 12 | 1340 BS | 47 | (56.8 | (88 
1080 «12 «| :147——O3t 52 | 6.4 | [85 
1080 12 «(| «147.5 31.5) | 52 | «6 RRS 
0 8612S 46 | 5.7 | .808 
9 | 12 | 131 31.5 | 48 | 5.5 | [865 
10.0 12/148 31 5.2 | 6.15 | "845 
100 | 12 | 152 31.5 | 5.2 | 64 |; 


Average efficiency, 85 per cent. 
—Lontm Electrizal Review, 

—_>-—————— 

The French Exhibition of 1889, 


Electricity and its applications will be com- 
prised in Class 62 1n the general classitication 
of the Paris Exhibition of 1889, and will be 
arranged as follows: 1. The production of 
electricity, static electricity, batteries and 
general apparatus. 2, M»gnetoand dynamo- 
elec'rical machines, accumulators, trans- 
mission of electricity, cables and other con- 
ductors with accessories, lightning conduc- 
tors. 3. Electrometry, measuring appara- 
tus, electrical counters. 4. Applications of 
electricity, telegraphy, signals, telephony, 
microphony, photophony, the electric light, 
electric motors, electric locomotion, trans- 





|mission and distribution of power, trans- 


formers. 5. Medical electricity, electro- 
chemistry. 6. Magnets and electro magnets, 
compasses, electric clocks, miscellaneous ap- 
paratus. On the 17th of October, M. Lock- 
roy, Minister of Commerce and Industry, 
nominated a double committee to preside over 
this class. The first consists of forty mem- 
bers, and comprises such well-known names 
as Becquerel, Marcel Deprez, Mascart, Car- 
pentier, Fontaine, Joubert, Lemonnier, Me- 
pier, Mercadier, De Meritens, Planté, Rich- 
ard, Vivarez, L. Weiller, etc. The second 
is composed of twenty-nine members, and 
includes MM. Barba, Bourgaul!, Debroze, 
Delaunay, Duval, Farcot, Krebs, Laurens, 
Richard, Tissandier, etc. The first commit- 
tee will preside over strictly electrical mat- 
ters, and the second will take charge of ma- 


chines and practical applications. 
ome 


How Lightning is Kindled. 

The observations of meteorologists show 
that the vapor which ascends in an invisible 
shape from the gronnd carries with it, in 
calm and fine weather, into the region of the 
air, a very conside:able supply of po-itive 
electricity. Each minute vapor particle that 
goes up bears its own portion of the load. 
When, however, the invisible vapor has thus 
mounted into very high regions of the air, it 
loses its invisibility, and is condensed into 
visible mist. Numerous particles of the 
aqueous substance are drawn close together, 
and grouped into the form of little vesicles 
or globules. Each one of these is then a 
reservoir or recep'acle of electric force, and 
as more and more watery vesicles are con- 
densed, more and more eleciricity is col- 
lected in the gathering mist ; but each of the 
water globules is still enveloped by a space of 
clear air. 

In a drifting cloud the mist specks can be 
discerned floating along with transparent in- 
tervals between. The clear air which lies 
around the globules of vapor then acts as an 
insulating investment ; it imprisons its own 
part of the acquired electrical force in each 
separate globule. The cloud is thus not 
charged as a whole, like a continuous mass 








a | b 
‘ 3 | Fo s 
s oO i. °° 
°} 2 | " Ss 
sisizgigialadlé 
a |e i S18 fi Fs} 
1990 | 7 re 27 25 | 1.985| 1.96 | .705 
170 | 7 | 48.5| 2 | 1.9 | 176 | .705 
14007 | 40 3.5 | 8 | 1.87 | .71 
1800 | 8 | 52.5 | 28.75 | 1.44 | 2.04 | .105 
2200 8 | 8 2.5 | 1.76 | 2.48 | .705 
1490 | 8 | 42.5| 2.5 | 1.16 | 1.62 | .715 
1740 | 8 | b1 3.5 | 1.4 1.95 | .72 
1900 | 8 | 54 29 1.58, | 2.01 | .72 

Average efficiency, 71 per cent. 


of metal, with its electricity spread upon its 
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outer surface. It is interpenetrated every- 
where with the force. It is composed of a 
myriad of electrified specks, each having its 
own particular share of the electric force, 
and each acting as a center of electrical 
energy on its own account. The electricity 
which at any one instant resides in the 
outer surface of a cloud is, therefore, but 
a comparatively small portion of that which 
is present in the entire vaporous mass. 

That such is the way in which electricity 
is stored in the clouds has been proven by 
direct observation. Whena gold-leaf elec- 
trometer is placed in the midst of a cloud 
driven along by the wind, it is seen that the 
strips of gold-leaf continually diverge and 
collapse as the mass of the cloud passes 
along. There is an electrical charge acting 
in all parts, but the charge varies in intensity 
from place to place, accordingly as there is a 
greater or less condensation of the particles 
of vapor in each particular spot. But the 
influence externally exerted by the cloud is 
nevertheless capable of being raised to a 
very intense degree, because it is, so to 
speak, the sum total or outcome of the forces 
contained in the innumerable internal centers 
of energy. 

It is no uncommon thing for the electrical 
force emanating from a cloud to make itself 
felt in attractions and repul-ions many miles 


away. Clouds resting upon the remote hori- 
zon thus frequently produce perceptible 


effects at distauces from which the clouds 
themselves cannot be seen. An electrical 
cloud hanging a mile above the ground acts 
inductively upon the ground with consider- 
able power. When in summer time the 
temperature of the earth’s surface is very 
high, the ground moist, the air calm and sky 
clear, very copious supplies of vapor are 
steamed up from the ground under the hot 
sunshine. 

Clouds, however, begin at length to gather 
in elevated regions of the air out of the 
abundance of the supply. ‘The free elec- 
tricity which has been carried up with the 
vapor is at first pretty evenly spread through 
the clouds ; but after a time, asthe electrical 
charge becomes more and more intense, a 
powerful repulsive force is in the end estab 
lished between the spherules of the mist, 
and «a yery high degree of tension is at last 
produced at the outer surface of the cloud, 
where it is enveloped by insulating air, until 
in the end the expansive energy there be- 
comes strong enough to occasion an outburst 
from the cloud. The escape of the re- 
dundant charge then appears to an observer's 
eye as a flash of lightning issuing from the 
cloud. Such, in its simplest form, is the 
way in which lightning is kindled in the 
storm cloud. 


——— ae —— 
The Immisch Motor. 


There is no doubt that Mr. Immisch has 
acted with great wisdom and prudence in 
refraining from bringing his eleciro-motors 
prominently before the electrical world until 
he was fully satisfied as to their ability to 
perform their functions satisfactorily. Many 
a promising invention has been injured by a 
too hasty plunge into the cold waters of 
practical application, when a little unpre- 
pareduess, or a failure arising from some 
trivial but unforeseen circumstance, has 
often been the means of unjustly discrediting 
it, and perhaps altogether preventing its 
adoption. 

From a description which we publish ou 
another page, it will be seen that the Immisch 
motor has been modified during the past 
year or two, until some objectionable fea- 
tures which it possessed at the time of the 
Inventions Exhibition have, in the opinion 
of its inventor, been removed. We hope 
these motors may be able to endure the strug- 
gle for their existence, and may prove their 
fimess by their survival, We venture to 
think, however, that in that struggle they 
will be still further modified, and will prob- 
ably eventually settle down into some simple 
form of the drum-armature type, with collec- 
tors of the Gramme pattern. It may be said 
even now that they differ in no respect ex- 
cept in their method of connection and com 
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|mutation from the above-named type; and | 


this is an additional proof, to the many 
which have been afforded in the process of | 
settling down of types during the last few 
years, of the wisdom of those who have 
found that variations from certain simple 
and well-defined forms were seldom produc- 
tive of substantial benefit. 

In form the armature is of the drum type, 
and like most other drum-armatures is com- 
posed of a number of thin disks or washers 
strung op the shaft, and insulated from one 
another. At the ends of the drum, and for 
a short distance also in the middle, the disks 
are provided with Pacinotti teeth or projec- 
tions, which are no doubt useful as guides in 
winding, and as supports for the coils when 
wound. 

Unless we are mistaken, the motor shown 
at the Inventions Exhibition was provided 
with teeth along its whole length. We sup- 
pose it has been found that they could be 
dispensed with without loss. Whether there 
is any real advantage in the use of such 
projections from an electrical or magnetic 
point of view may be doubted. The ques- 
lion has from time to time been the subject 
of discussion amongst efectricians, in our 
columns and elsewhere, without any final or 
conclusive decision being arrived at. There 
is no doubt that, as such projections may be 
brought very near to the pole pieces, the 
magnetic resistance of the air space may, 
under some circumstances, be thereby re- 
duced, and this is an advantage. But if the 
main body of the armature core is to be 
worked at a high degree of saturation, as is 
desirable, it follows that these projections 
shouid be very large, or they will be them- 
selves saturated long before the mass from 
which they spring, thus leaving those lines 
of force which they cannot convey to find 





their way into the core by the rather deep 
jand highly resisting paths through the de- 
|pressions in which the winding is placed. 
To meet this difficulty, then, the projections, 
|to be really useful, should offer a consider- 
jable surface to the poles and have a large 
|total section. But if this is done the space 
‘left for the wire becomes unduly limited, 
}and relief can only be sought by increasing 
the current density, which is objectionable 
on more grounds than one; or by increasing 
the size of the armature, which means in- 
creased cost. A further objection to these 
teeth is that they favor the formation of 
moving tufts of lines of force which may 
cause loss of energy by Foucault currents, 
but this loss can be greatly reduced or per- 
haps practically eliminated by making the 
number of projections considerable, and 
thereby subdividing the tufts until a smooth 
and even action, without jerks or pulsations, 
is obtained. Another consideration in con- 
nection with these Pacinotti projections may 
be brought forward, as it to some extent 
springs from the objection last alluded to, 
viz., that they give rise to buzzing, or pul- 
sating sounds, during rotation. The noise is 
no doubt partly the result of magnetic and 
electrical jerks which set the whole machine 
in vibration. This action would probably 
affect the bearings, but for the fact that the 
effects on any two diametrically opposite 
portions of the armature balance and neu- 
tralize one another. These pulsations are 
mainly a succession of magnetic and electri- 
cal attractions, but added to these there is 
the molecular *‘ Joule effect,” of alternate 
elongations and retractions of the iron. This 
latter is probably not a serious matter. 
Added again to these is the ordinary pulsa- 
tien or beating of the air—a purely mechani- 
cai cause of sound. The remedies for this 
state of things, where it is found to exist, 
are simple, viz.. a large number of projec- 
tions, a sloping away of the inside faces of 
the pole pieces at the edges, and a smvoth 
surface of the armature as a whole, together 
with a transverse or slightly spiral arrange- 
ment of the projections. The latter would 
cause the coils to occupy when at the neutral 
regions, planes cutting those regions, but 
even if the opposite ends or portions of the 
coils were in active parts of the field they 
would have no current produced in them, as 
they would be the seat of equal and opposite 
electromotive forces. 


If, however, a smooth armature core is 


used, the actions alluded to disappear for 
the most part, and the question resolves 
itself merely into one of magnetic resistance, 
Probably it will be found in practice that 
the utilization of the whole of the armature 
surface for placing the wire will su reduce 
the depth of air space that the magnetic 
resistance will, taking all the circumstances 
into consideration, not be sensibly greater 
than when projections are used. The matter 
is one which appears capable of a ready solu- 
tion by calculation; but if the magnetic and 
electrical conditions are not either strongly 
in favor of, or opposed to, the use of projec- 
tions or teeth, there is little doubt that the 
presence of such teeth affords a ready and 
secure means of supporting and holding the 
coils in place, an advantage which is by no 
means to be overlooked now that magnetic 
fields have become so strong that the tend- 
ency to displace coils or individual wires, 
perhaps rendered slack by expansion from 
centrifugal force and heat, is very con- 
siderable. 

So much, then, for the form of armature 
which Mr, Immisch has adopted, no doubt 
after full and careful consideration, aud in 
accordance with the practice most in favor 
with experienced constructors The form 
of field magnet employed presents no novel 
feature. It is the well known form with a 
double magnetic circuit, which has been for 
so long used by Gramme, Siemens, and 
others, but which has lately to some extent 
been abandoned in favor of the single circuit 
or ‘‘horse-shoe.” It is interesting to note 
that in the earlier forms of this motor a 
peculiar cutting sway of the pole pieces was 
adopted at the sides from which the arma- 
ture was retreating, This was for the pur- 
pose of preventing a backward pull exerted 
by the pole pieces upon the Pacino!ti projec- 
tions. Such an action could only have 
resulted from the use of an unsuitable field 
and a small number of projections, and we 
are glad to see that the ordinary or normal 
type of pole piece has, with proper excitation, 
been found the best, especially us the con- 
struction alluded to would incapacitate a 
motor from running in either direction, or at 
least would cause it to give unequal effects in 
the two directions. The manner of connec- 
tion of the coils of the armature and the con- 
struction of the commutator is unusual. It 
originally bore some resemblance to the 
Brush and Thomson-Houston forms, and 
was rather intricate, having, in the motor 
shown at the Inventions Exhibition, the 
peculiarity that the most useful coil was cut 
out of circuit as well as the idle coil. This 
was certainly a feature which Mr. Immisch 
has done well to leave behind him, together 
with his former disbelief in the existence of 
a@ counter E.M.F. in motors, which was once 
the occasion of a somewhat heated corres- 
pondence in ourcolumns. The arrangement 
of the commutator has undergone some 
modification in the latest forms, the coils in 
tbe neutral region of the field being now 
short circuited, and not open circuited, and 
the whole of the other coils being retained in 
operation.. As the number of armature coils 
is considerable, it will be seen that this 
arrangement gives practically the effect of an 
ordinary or Gramme “‘ collector,” and, as we 
said at the outset, we imagine that eventually 
this special commutator will disappear, and 
the well proved and simpler ‘collector’ 
will takeits place.—London Hlectrical Review. 

—_-ae—__—__ 


Gilding by Deposition. 


A process for gilding or decorating glass 
with gold and silver has been brought out by 
the Glass Decoration Company. It is stated 
to be a revival of an older process, or in 
other words thediscovery of a lost art. The 
metal is precipitated on the back of the glass, 
and then coated with a protective composi- 
tion which excludes the atmosphere. Some 
time ago it was found that platinum and 
other metals could be fixed on the back of 
glass by the electric discharge. But this dis- 


covery has not been so much heard of as 
might have been supposed, says Hnginee: ing. 
The method by precipitation deprives ordinary 
gilding of a serious drawback, namely, its 








destruction by the atmosphere. 





Hydrogenated Palladium. 
According to Professor C. G. Knott, in a 
paper read recently before the Royal Society 
of Edinburgh, if a wire of palladium be 
dipped into an electrolytic cell so as to be- 
come hydrogenated throughout half its 
length, and the ends of the wire be connected 
to the terminals of a galvanometer, a current 
will be obtained in the latter when a flame is 
allowed to play upon the middle of the wire 
at the limit of the hydrogenated and non- 
hydrogenated palladium. Thiscurrent is due 
to a thermo-clectric effect between the two 
portions of the wire. The current rises to a 
maximum, then diminishes to zero as the 
temperature of the junction is further in- 
creased to a red heat. There is no such 
current during the cooling of the wire 


“Go Quicker’n Lightning.” 

A boy about 10 years of age was rushing 
along the street of a Dakota town as fast as 
he could when he happened to meet his 
father. 

‘* Here, hold on !” cried the parent, grasp- 
ing him by the arm, ‘‘you’ll make yourself 
sick running so on such a hot day. Come 
on home to dinner.” 

“L-leggo ‘o me dad!” panted the half- 
exhausted boy, ‘‘there’s a bully dog-fight 
down there, and I wanter go and ”— 

“‘ Dog-fight ?” exclaimed the father, getting 
excited. ‘‘Great Scott ! what are you stand- 
ing here for ? Go on quicker’n lightning and 
show me where it is!” and the boy dashed 
away, making frantic efforts to keep from 
being stepped on by his parent, tearing 
wildly behind.—Zstelline (D. T.) Bell. 

a er 

—— Adam Forepaugh offered to light the 
Statue of Liberty one week, and, if no other 
public-spirited citizen took the job off of 
his hands, said he would continue to bear the 
expense. 


—— A preliminary certificate of the West 
Troy and Green Island Electric Light Com- 
pany, New York, limited, bas been filed 
with the Secretary of State. The amount of 
capital stock is placed at $50,000, divided 
into 5,000 shares of $10 each. The corpora- 
tors are: Thos. Knowlson, Otho E. Michaelis, 
William E Keating, Dudley Farlin and 
William Headlam, Jr. 

—— The West Troy and Green Island 
Electric Light Company, limited, for the 
purpose of buying, selling and holding real 
estaie, and supplying and applying elec- 
tricity for the purpose of lighting public 
streets, etc,, and motive power, and the pro- 
cess of heating, was incorporated last week. 
The capital is $59,000, and the principal 
office is in West Troy, and the trustees are: 
Thomas Knuowlson, Otto E. Michaelis, Wil- 
liam E. Keating, Dudley Farlin, and William 
Headlam, Jr. 

——_ea>e—_____- 

If the management of the Gas Works 
should gooutof the hands of the city it would 
sooner or later fall into the hands of the 
Standard Oil Company by that gravitating 
tendency in business which puts every valu- 
able franchise in the hands of those who will 
pay most for it. The Standard Oil Com- 
pany can outbid other competitors, for the 
reason that it can make gas out of naphtha 
and the other comparatively cheap and waste 
products of petroleum. There is hardly a 
doubt that before many years gas will take 
the place of coal in all large towns and cities 
for heating purposes as well as for an iliumi- 
nant. The control of the gas mains of the 
city in such a contingency might be a matter 


of far greater importance than it now is. It 
is certain that the streets, which must be the 
underground highways for gas, water, elec- 
tric wires and drainage, ought never to be 
intrusted again to a divided supervision. 
This is one of the objections against turoing 
over the gas mains to a private corporation, 
which admits of no solution compatible with 
the public interest.— Phila. Record, 
—_ea>e ——_—__ 


New Petroleum Engine, 
A- dispatch from Berlin says: An Aus-. 
trian electrician named Marcus is supplying 


the German navy with a newly invented 
petroleum engine for torpedo boats. The 


engine is set in motion by electro-magnetism, 
and is more powerful than a steam engine of 
the same size. It is not liable to explode. 
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The Electrical Transmission of Energy. 


5} Whilst M. Marcel Deprez has been occu- 
pied in carrying out his important series of 
experiments on the electrical transmission of 
power, between Creil and Paris, of which we 
have from time to time published particulars, 
M. H. Fontaine, who, at the Vienna Exhibi- 
bition of 1873, made the first public demon- 
stration of this nature, addressed himself to 
the task of realizing, in a simple and inex- 
pensive manner, a means of electrical trans- 
mission which should fulfill the conditions of 
the imposing .programme prepared by his 
scientific competitor. He first cut out one 
of the costly elements of the installation, by 
placing the generating and receiving dyna- 
mos in the same building, and by substitut- 
ing for the line connecting the station at 
Creil with that at La Chapelle, a resistance 
equal to 100 ohms. Of course the objection 
may be fairly made that an experiment 
which is to serve as the basis of practical 
applications must be carried out as closely 
as possible under actual conditions, with a 
working line, which would introduce all the 
difficulties and contingencies of practice. 
But on the other hand this strict approxima- 
tion to reality is purchased very dearly, and 
the information it affords is scarcely worth 
the cost of 112 kilometers of heavy cable, 
and special posts required for the Creil ex- 
periments. When it is possible to obtain at 
a nominal cost the equivalent of this line, 
with the additional advantage of being able 
to follow each phase of the experiment at 
both ends at the same time, without any of 
the complications inseparable from widely 
separated stations, there can be little question 
as to the advantage of M. Foutaine’s method. 

The experiments were carried out at the 
works of the Compagnie Electrique, and no 
new apparatus was introduced during the tri- 
als. The dynamos employed were Gramme 
machines of the ‘‘Superieur” type; but 
in order to attain the enormous tensions 
employed by M. Deprez with his specially 
constructed dynamo, M. Fontaine placed 
four machines in series in such a way 
as to obtain a fall of potential of 6,000 volts; 
the current was about 10 amperes. The re- 
ceiving machines were three in number, of 
similar type, and also arranged in series; and 
the primary motor was a 100 horse-power 
engine. Under these conditions an experi- 
ment was carried out by M. Mascart, with 
the followiiy results, which were embodied 
in a paper submitted by him to the Academy 
of Sciences, on the 20th of October last: 


Speed of engine. 56 rev. per min 


generator 
Difference of potential at the 
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esccscecscccclae 


terminals of ist dynamo...... 1490 volts 
Do. 2nd aa 1505 * 
Do. 8rd en 1493 
Do. 4th La le 1508 =** 
Difference of potential at 
the end of conductor.... .... 5006“ 
Resistance of line...... ........ 100 ohms 
OS or ee 9.34 amperes 
Power of engine...........+++.. 112.8 horse-power 
Useful energy of engine........ 85 per cent. 


Energy imparted to generating 
dynamos and transmitted to 
receivers.... 

Speed of receiving dynamo.... 
ork delivered at the brake... 

Efficiency 


95.88 horse-power 
1120 revolutions 
49.98 horse-power 
52 per cent. 


If these results are compared with those 
embodied in the report of M. Maurice Levy 
upon the Creil experiments, it will be seen 
that the two experiments have been made 
under technical conditions practically simi- 
lar. But the former are far superior as re- 
gards the economic phase of the problem. M. 
Levy estimates that the transmission of 50 
horse-power from Creil to Paris would re- 
quire a generating dynamo costing 50,000 
franes, and a receiver costing 30,000 francs, 
besides the conductor. In the experiment of 
the Compagnie Electrique, the seven Gramme 
machines represented a total value of 16,450 
francs, and a total weight of 8,400 kilos, 
so that the transmission of 50 horse-power 
through a resistance of 100 ohms involved, 
per horse-power, the use of 167 kilos of 
dynamo at a price of 2 francs per kilo. 

These figures are interesting because they 
correspond with those under the best in- 
dustrial conditions that have been realized up 
to the present time in the transmission of 
power through considerable distances. More- 
over, it is evident that there would be a great 
advantage in using a uniform and com- 





mercial type of dynamo grouped to any 
desired extent, instead of building special 
machines for every separate nature of instal- 
lation. Whatever may be their practical 
value, it is clear that these experiments of 
M. Fontaine mark a distinct progress to- 
wards the solution of the interesting problem 
of the transmission of power by electricity. 
—London Enginering. 
————_ +> 


Medical Uses of Electricity. 


Before the Buffalo Electrical Society, in 
November, Dr. J. D. Bonnar delivered a 
discourse on the above topic. Electricity, 
he said, was essentially a stimulant, and the 
kind of stimulation produced depended 
upon the intensity and volume of the elec- 
tricity generated. For instance, that which 
is produced bya friction machine gives a 
sharp, quick stimulation to the body, while 
the kind obtained from a voltaic battery gives 
a slower stimulation. ‘‘It may,” said the 
lecturer, ‘‘be laid down asa fundamental 
principle that there are just two great dis- 
eased conditions, one of which, electrically 
considere, is positive, or, in medical lan- 
guage, hypersthenic, while the other class is 
considered negative or asthenic. Under the 
positive we include all such as are attended 
with inflammation, congestion, soreness, acute 
pain, bruises, fevers, sprains, extraneous 
growths, expanded muscles, and swellings of 
all kinds. Under the negative are included 
paralysis, local or general debility, contracted 
muscles, nervous prostration, coldness of 
the extremities, torpid liver, and inaction in 
any part of the system, with atrophy or 
tendency to decomposition, loca) or general ” 
In disease there was an unbalanced condi- 
tion of the electro-vital forces. Our bodies 
might be considered as an aggregation of 
delicately arranged organic compounds and 
simple elementary tissues, each possessing 
electrical properties When any internal or 
external agent produces at any portion of the 
system a greater amount of electricity at 
that part thau naturally belongs to it, the 
surcharged part exhibits symptoms of dis- 
ease, and it becomes necessary to remove the 
excess of electricity. The methods for ac- 
complishing this were then described by 
Dr. Bonnar, who attributed the relief given in 
such cases as the result of certain distinct 
and well-marked influences which electrical 
currents are known to exert upon the move- 
ment and decomposition of fluids. It is, he 
said, well known that liquids differing in 
specific gravity will, when separated from 
each other by a porous diaphragm, inter- 
miogle witb each other. This action, called 
**osmose,” is materially assisted by passing 
a current from the less dense to the more 
dense liquid, the liquid itself undergoing de- 
composition at the same time. The osmo-is 
of the fluids of the body through the mem- 
branous partitions separating them is thus 
governed by the direction of a current 
passed through them and it is therefore natu- 
ral to conclude that the cure effected, or re- 
lief obtained, is, in a measure, due to the 
fluids following in the wake of the current. 
Besides this, the chemical compounds and 
elementary tissue of which our bodies may 
be said to be composed, ure subject to chem- 
ical changes under the influence of the pass 
ing current; and because the diseased parts 
are of a lower grade of vitality than the 
healthy parts, they are easily decomposed or 
reduced to simple substances, and carried off 
or expelled from the afflicted parts. 

In describing that class of phenomena 
known as animal electricity, the lecturer 
mentioned a variety of ways by which elec- 
tricity was developed, including pressure, 
combustion, heat, percussion, friction, etc., 
and stated that by the operation of any or all 
of these actions the body may receive elec- 
trical supplies. By rubbing the surface of 
the body with a silk towel, for instance, 
much service had often been rendered in 
cases of weakness. It was very necessary 
for perfect health to keep the body and 
clothes free from dampness. When from 
uny cause our bodies are thrown into a state 
of perspiration, electricity and heat are 
carried off, which should be prevented as 
much as possible. 
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The Bartholdi Lighting. 





By P. H. Vanper WeypeE, M. D. 





Editors Electrical Review : 

In addition to my suggestion of the pecu- | 
liar form of reflector made, page 5 of this 
journal for November 13, I must say that 
there is an inherent objection to large me- 
tallic reflectors, namely, they are so much 
apt to become taraisbed and require too fre- 
quent cleaning, especially when exposed, as 
would be the case with the torch of the 
statue. For this reason, Fresnel uses glass 
mirrors above and below the prismatic lenses, 
which, together with these lenses, throw all 
the light to the horizon. This may not be 
so well applicable to the case under discus- 
sion, as this presents a new problem. It 
would not do to transform the torch in a 
lighthouse lantern, but reflectors could per- 
haps be placed on the edge of the balustrade, 
for the double purpose to screen the eyes of 
the pilots against the glare of the light fall- 
ing directly down and to throw that light 
toward the horizon. If a few lights are to 
be placed outside, so as to illuminate the 
statue itself, the same precaution should be 
taken, and that part of the light which falls 
down outwardly should be reflected either to 
the horizon or upon the statue, or both. 

As access to the torch is not allowed, it is im- 
possible to come to any definite conclusion 
as to the details of the changes which all agree 
are absolutely required. One thing is sure, 
however, namely: If the torch arrangement 
does not exhibit better judgment and more 
knowledge of the well-known methods of 
judicious illumination, as is the case with the 
arrangements below, intended for illuminat- 
ing the pedestal, and which arrangements 
are accessible to the public, the failure of 
the torchlight is not to be wondered at. In 
the first place, the lights are enclosed in a 
tight box of masonry, with large sheets of 
plate glass in front, most of which glasses 
are already cracked by the heat, after having 
been used for only a very few nights. Then 
the reflestors, each of which is simply a flat 
strip of polished, silvered sheet metal, 
beat in the form of a parabola, have so ab- 
surdly short a focus that it became necessary 
to place the carbon pencils so close to the 
reflectors that they are burned and ruined in 
the center. Reflectors should have been em- 
ployed of a focal distance of, say, ten inches, 
in place of one inch. The idea appears to 
have been to utilize the light radiating side- 
ways, while forgetting that more rays go 
upward and downward. Even a spherical 
glass reflector, of say ten-inch focus, would 
do better, when the light was placed at some 
eight or nine inches distance, when it would 
spread out its reflected rays over the whole 
pedestal. 

Better still would be plain locomotive 
headligh's, with their oil lamps and parabolic 
reflectors; they surely would illuminate the 
pedestal, and even the statue, as well, if not 
better, than the present arrangement, and if 
the oil lamps were replaced by electric arcs, 
the illumination of the base by four such loco- 
mo ive reflectors placed at the four corners of 
the fort would almost challenge sunshine. 
Such lighting would surely cost less than the 
illuminating arrangement now on exhibition, 
which I trust that soon will be abolished. 

Will not a maker or dealer in locomotive 
headlights come forward and try a few of his 
lights for illuminating the pedestal? It is to 
be hoped that those in authority will give 
him permission to do so. 


—_—__— - 

Philadelphia Etectrical Department. 

Councils’ Electrical Committee met to-day 
for the first time in the new rooms of Chief 
Walker in the public puildings. The esti- 
mate of expenses for the coming year was 
considered. Last year the amount expended 
was $130,000, and this year $180 014 is asked. 
Of this amount $21,300 is asked for sal- 
aries, being an increase over last year, be- 
cause of the employment of one extra janitor, 
three extra operators, one extra lineman and 
two extra inspectors. For repairs and sup- 
plies $8,000 will be required, and $10,000 is 
‘asked to extend the pitas aud fire alarm sys- 
jtem. To maintain the electric lights $71,760 
is expected, and for additional electric 








\lights to be erected $40,000 is wanted. 


Electric Welding. 

In Engineering (London) of November 
12, appears the following réjoinder to the 
letter of Mr. J. B. Duncan, whose letter ap- 
pcared in the Revrew recently : 

To the EKdttor of Engineering : 

Sir :—Your issue of October 1st contains a 
letter from J. B. Duncan, claiming to antic- 
ipate my invention of electric welding by 
‘‘something like sixteen months.” 

There is no need of my reminding the 
renders of Enjineering in what an “‘antici- 
pation” consists, because it is evident that 
Mr. Duncan has not duly comprehended the 
method pursued in my welding process. He 
says: ‘‘IT applied fully eighteen months ago 
the principle that there is a greatef electrical 
resistance at a break than at any other part 
of a conductor, and consequently increased 
temperature at that point.” Now there is no 
such thing as a break in my mode of proced- 
ure, the ends of the bars being abutted quite 
firmly together, and the volume of current 
used being such that should a break occur or 
be made during flow or current, an instant 
explosion and ejection of fused metal would 
result and prevent the formation of a good 
joint. Neher could I effect such a weld by 
acurrent capable of simply rendering the 
‘*filament of a lamp highly mcandescent,” 
and surely Mr. Duncau will not claim that 
by putting broken platinum wires together 
and keeping them so placed during passage 
of current, he will have a ‘* break” at the 
place of contact having a greater electrical 
resistance than at any other point of the con- 
ductor, when, as he afterwards states, the 
filament of his lamp is retai ed in the circuit. 
1 have nothing to say as to the nature of the 
ordeal which his filament would have w 
uncergo were he to pass current of sufficient 
volume to weld the ends of the broken wires 
when held in contact wi hout a ** break.” 

Further, | have no desire to lay claim to 
any originality in having made the resistance 
of my circuit greatest where the highest tem- 
perature was needed, though Mr. Duncan 
has almost imputed such desire to me, if he 
has not ended by making such claim him- 
self. 

I am, respectfully yours, 
E.tau THomson. 

Lynn, Mass., Oct. 19, 1886. 

Pe 
The Are Light for the Streets, 

The following appeared editorially in the 
N. Y. T'ribune: 

“The holders of gas stock in this city 
have always wailed plaiatively in public 
when it has been suggested that the price of 
gas ought to come down; but it is said on 
good authority that in the privacy of their 
own homes the directors have never entirely 
given way to despair. The demand for the 
light which they dispense grows continually, 
despite the increased use of electricity; and 
if their dividends are reduced the improve- ° 
ment and enlargement of the companies’ 
works do not look like immediate bank- 
ruptey. The fact is that gas still holds its 
own in New York for illumina'ing purposes, 
and if the directors only had the wit to make 
it cheaper, new domestic uses, such as heat- 
ing ard cooking, would he developed. To 
claim, however, that gas is betier for light- 
ing the streets than electricity is ridiculous. 
>_> 
Electrical Work in the Territories, 


The demand for improved electrical devices 
is not only increasing in the populous sections 
of the United States, but is rapidly extend- 
ing in the Territories. In the mines of 
Idaho and Montana complete systems of 
electric calls are being put in by the United 
Electric Company, of Salt Lake City ; incan- 
descent plants are in demand in Utah hotels, 
the United Company receatly installing a 
plant at Green river, and electric gas lighting 
is being adopted as rapidly as the residents 
are made aware of itsconveniences. The in- 
crease of business has justified the United 
Company in opening a branch office at 
Cheyenne, Wyoming Territory, and orders 
for electric apparatus and electric con- 
struction are coming in from all the adjacent 
territories. Mr. C. F. Annett, the well- 
known telephone man, is president of the 
United Electric Company, and Mr. Charles 
8. Smith, formerly of Indianapolis, is secre- 
tary. The names of these gentlemen guar- 
antee that their patrons will be satisfactorily 
served, 
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Mr. Jackson Bailey, the able and popular 
editor of our esteemed contemporary the 
American Machinist, was elected vice-presi- 
dent of the New York Press Club on Monday 
last by the largest vote ever polled by any 
officer of the club. He deserves to head the 
ticket next year. 


Another cadaver has been resurrected 
which is tosay ‘‘boo” to the Bell people, 
and whether the grave-diggers who have un- 
earthed this last corpse are to be considered 
inventors or discoverers, may well occupy the 
members of all the cross-roads debating 
societies, 

Somebody has discovered that a peculiar 
form of sounder inven'ed for and to be used 
solely as a telegraphic receiver in 1868, by 
slight changes—-the adoption of certain 
peculiarities which the courts have repeatedly 
decided are the sole property of the Bell 
Compapny—that this sounder may be made to 
do duty as a telephone receiver. 

The object of the inventor in this partieu- 
lar instance was to produce an instrument 
with which to accomplish the receiving of 
telegraph messages by sound, without the 
intervention of a secondary circuit—a local 
battery and a local sounder. 

It was to be used as a telegraph receiver, 
and invented to evade the great telegrapa 
monopoly, which held a complete control 
of the telegraph field, as the Bell Telephone 
Company to-day hvlds the telephone do- 
main. 

If, as is indirectly claimed, the use of a 
sersitive diaphragm is to define the line of 
demarkation between a telegraph and a 
telephone recziver, how thick must the 
diaphragm or armature be to decide which of 
the two names must be given the instru- 
ment? It has been demonstrated that a 
telephone diaphragm may be effective up to 
a thickness greater than that used by some 
manufacturers a few years ago, in telegraph 
relay armatures. 

Considerable stress, too, is laid upon the 
fact that a tube is attached, arranged to con- 
ceptrate the waves of sound, so as to render 
more perfect the vibratory impulses, as if 
this sort of thing were new, or essential in 
telephone work. In the Bell instrument 
the sounds ‘‘get there” without any mathe- 
matical calculation of curves, angles and 
reflections, to concentrate the sound upon 
the tympanum. The average mezzo soprano 
whose surname is “ Central,” and whose 
given name on the writer’s wire is Number 
Nine, is never troubled, and especially when 
there is chance for an argument, in caen- 
centrating the wave sounds sufficiently for 
all practical purposes, 

The bottom facts in all this matter of 
undermining the Bell patents have been 
reached long ago by the courts. No one 
will be able to maintain a previous claim, so 
long as the decisions of the legal tribunals 
remain unchanged—and it will be very cool 
weather when these are reversed—so far Bell 
et al hold the field. Somebody, misguided, 
perhaps, or deluded, into putting money 
into opposition telephone inventions, is 
whistling, like a timid boy in the woods, to 
keep up his courage, till he can sell out, but 
it can hardly be credited that any sane 
person, who has followed the record from 
the commencement of this fight, can even 
hope that the decisions of all the courts in 
which the question of infringement has been 
canvassed will ever be reversed by the court 
of last resort, and it is earnestly to be hoped 
that the end is now quite near. 





A NEW INDIA RUBBER. 

The French chemists are constantly ex 
perimenting on various herbs, noxious 
weeds, etc., for the purpose of seeing 
whether these plentifully bestowed nuisances 
cannot be wilized, by extracting their oils, 
g:ms, resins or other valuable properties, or, 
reducing them to pulp or fiber, convert them 
into cloth, paper, or what not, and thus in- 
troduce or originate some new industry, and 
at the same time make these vegetable drones 
valuable. 

Among the many roadside weeds which 
have been thus experimented upon is the 
sonchus oleraceus, generally known in this 
country as the ‘‘sow thistle.” 

The sow thistle—an adventurer here from 
Europe—has been shown to contain a species 
of rubber, and the ashes a large amount of 
potash. The process of extracting the gum 
consists in steeping the plant in bi sulphide 
of carbon (su/fure de carbone), and boiling 





the residue, after evaporation, in alcohol. 





The insoluble portion, or rough gum, is 
now heated with alcoholic potash, und sev- 
eral times washed with heated dilute alcohol: 
by this treatment all substances of a waxy 
or greasy nature are removed, as well as t he 
plant color. The residue is elastic, dark- 
colored, and presents all the churacteristics 
of rubber, dissolving completely in chloro- 
form and bi-sulphide of carbon, and only 
partially in ether. 

There are obtained 4.13 per cent. of ex- 
tractive matters, and 0.41 per cent. of unre- 
fined rubber, which yields 0.16 per cent. of 
pure caoutchouc. 

Another method of extracting the rubber is 
by first treating the plant with alcohol, and 
subsequently with benzine. Evaporating 
this the residue is found to be 0.92 per cent. 
of the weight of the plant. Treating this 
with alcohol produces 0.272 per cent. of a 
nearly pure rubber, of a light green color. 

The sow thistle is only one of very mapy 
plants from which in all probability a native 
rubber, perhaps even a better form of insu- 
lating material than our commercial rubber, 
may be extracted. The common milk weed, 
all the forms of lettuce, dandelion and a hun- 
dred and one of our commonest roadside or 
meadow nuisances, may yet prove very val- 
uable. The fruit of the osage orange, when 
cut, exudes a gum not uolike the milk of 
rubber. 

The number of rubber-producing plants is 
already very extended. One of these, which 
only came to the front some three years ago 
from South America, was assumed to be a 
perfect substitute for our so-called india 
rubber. Its charateristics were peculiar, and 
partook of the nature of both rubber and 
gutta percha, and when applied, was just 
enough of either to prevent i's being used as 
the other. It reminded one of the molasses 
which ‘‘had hardly hair enough in 1t to spin 
well, and rather too much to spread prop- 
erly,” and disappeared, carrying with it the 
immense fortunes which it was claimed were 
waiting in Honduras. 








ELECTRIUITY 1N INCOMPETENT 
HANDS. 


It is one of the misfortunes of scientific 
advancement that there are hangers on who 
impede ani harass its every step by grasping 
rudely at the popular acceptance of truths 
stated, or an inclination to accept theories 
advanced, and turp these into filthy lucre. 
No sooner does a scientist announce a fact 
which is the result of study and thought on 
his part than some charlatan puzzles his 
brain with plans and invention for duping 
the honest pub‘ic, and thus casts obloquy 
upon, and retards the progress of some grand 
discovery in chemistry, electricity or medi- 
cine. 

Incompetent, because ignorant mounte- 
banks have grasped at electricity as a cura- 
tive application, with the most perfect pecu- 
niary success to themselves, while bringing 
the use of this force for such purposes into 
disgrace through misapp'ication and failure 
to accomplish promi-ed relief, or working 
positive mischief through want of elementary 
knowledge. 

A recent paper on this subject by Robert 
Newman, M. D., in the Medical Record, has 
so much of good sense pervading it that it 
is worth while to reproduce portions of the 
paper showing how thoroughly ignorant of 
the first principles of the science of electricity 
maby who are advertising to cure by this 
potent force are. The particular application 
referred to in the paper of Doctor Newman 
—a specialty of his own—he says: ‘‘ had 
many imitators, and it is not surprising that 
amongst these were many medical men illy 
prepared to do the operation successfully, and 
totally ignorant of the proper procedure ; 
their dominating idea being that any electri- 
cal instrument, used in any arbitrary man- 
ner, ought to give brilliant results, and fail- 
ing in accomplishing these, they condemn 
and ridicule all reported cures by expert and 
careful operators.” 

In this specialty success has always re- 
warded the competent operator, but the 
doctor points out four general causes, either 
of which single handed must certainly bring 





the treatment into disgrace, while the entire 
quartette may often enter into combination 
to intensify that deplorable result. 

Incompetence of the operator; misman- 
agement of the whole case ; wrong diagno- 
sis ; faulty instruments. 

The first of these four causes of failure 
should be sufficient at one time, and it is 
with this alone that we are dealing to-day. 
Says Dr. Newman : 

“To succeed, the operator must be an 
accomplished surgeon and electrician, know- 
ing the difference between a galvanic and 
an induced current, in the first place ; and, 
secondly, having some knowledge of the dif- 
ferent results obtained by each current on 
animal tissue.” 

How many practitioners are there who 
have this preliminary knowledge? Quoting 
from a letter written by one who possessed 
these pre-requisites, and who was practicing 
in Canada : 

‘*T meet witha great deal of skepticism and 
ridicule from my professional brethren. A 
professor ina medical college here walked 
up to me ina drug store, and ridiculed my 
attempt to electrolyze some enlarged glands 
on the neck of a young man, and flauntingly 
offered to bet me $50 to $5 tbat I could 
not cure him or do him any good. Never- 
theless the neck is improving markedly.” 

That professor is of ju-t the proper s amp 
to undertake, when the moon comes round 
right, the cure of just such glands, and make 
a failure of the attempt. 

The same writer says: ‘‘ A professor of 
therapeutics argued with me that all batteries 
were alike, and the little old-fashioned 
crank-machine as good as any, but that they 
all did more harm than good. The professor 
of surgery asked me how I knew that de- 
struction of tissue takes place in electrolysis, 
ele.” 

To show the lamentable ignorance of elec- 
tricity which pervades the profession, the 
doctor says : 

Letter No. 1, asks : ‘* How many cells shall 
I use of an cighteen cell Kidder battery for 
curing a case of stricture, and how apply ? 
etc.” 

“No. 2 wants to know if a gravity battery 
is not best, and if he may not use a rubber 
electrode.” 

“ No. 3. How many cells and what sized 
electrode ?” 

“No. 4 insists on using an elgctrical ma- 
chine to turn with a crank, and as his two 
hands are engaged thereby, thinks that one 
pole is sufficient, asking, of what use is the 
positive pole, when the negative does the 
work?” 

No. 5 says he ‘“‘ used such strong currents 
that the pati-nt screamed with pain, and not- 
withstanding, the result was not satisfactory.” 

Some of these would-be operators do not 
even moisten the sponge, others oil their 
electrodes, 

Ta each of the above cases the parties had 
been furnished by the doctor through previ- 
ously published papers, with all the necessary 
information—provided there had been a 
proper educational foundation for the super- 
structure—for the intelligent treatment of 
tumors and similar diseased conditions of the 
human system. 

See what a mess they made of it, and do 
not wonder that electri ity ia medicine has 
such a struggle for a foothold. 

How can it be otherwise, when the entire 
electrical outfit of a medical college usually 
consists of perhaps one static machioe with 
a cracked plate or cylinder ; half a dozen 
cells of Grove or Bunsen battery, the zincs 
boneycombed, platinums gone and carbons 
broken ; a medical battery in which every 
screw is loose, the metal oxydized because 
the last chap who played with it left the so- 
lution in the cells; a ‘‘shocking machine,” 
and a lot of professors who neither know 
nor care for the difference between a positive 
and a negative flow of current, who consider 
an interrupter and an alternating device one 
and the same, who in short believe to be pre- 
cively similar, any and all forms of elcctricity 
‘* which can make a feller jump and wriggle.”’ 

There are a few noble exceptions, but the 
rule is nearly enovgh universal to disgrace 
the world of medicine. 
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CHICAGO ELECTRICAL NEWS. 


Readers of the Review will recall to mind 
the original and ingenious experiments of an 
eminent scientist—one of the Siemens 
brothers—with electric light in its effects on 
growing vegetation. In the course of these 
investigations he showed conclusively that 
the naked rays from an arc light were highly 
detrimental to the well-being of the plant, 
while the same rays, strained through a thin 
transparent glass globe, very materially aided 
the growth and development of vegetable 
life. Various colored globes were used with 
varying success, but all of these were inferior 
for beneficial results to the clear glass. 





All who attended the electric light con- 
vention in Detroit last summer, were struck 
with the healthy, vigorous condition of every- 
thing of a vegetable nature throughout the 
entire city, and the marked contrast between 
this and similar growths in other localities. 
The heavy drought of the summer, which had 
so gererally parched and seared vegetation 
elsewhere, did not seem to have produced 
any deleterious effects there, while the seed 
«nd nut crops of the shade trees, and espec- 
ially that of the horse chestnut—seemed 
something enormous. 

Similar testimony comes from Davenport, 
Iowa. A recent writer says that the light 
from a tower falls full upon a flower garden 
about one hundred feet away, and during 
the past summer the owner has observed 
that lilies which have usually bloomed only 
in the day have opened in the night and 
that morning glories have mistaken the 
electric light for sunlight, and opened ont 
their delicate corollas in the evening. rather 
than wait until] daybreak. 

In the City Council meeting on the 22d of 
November, Alderman Lyke had an order 
passed calling on the city electrician for an 
estimate for lighting all the bridges and 
viaducts north to Chicago avenue, and south 
to Twenty-second street with electricity. 
Prof. Barrett has been holding reception 
parties at intervals ever since. A thousand 
or less systems have been indirectly offered— 
each being just the thing, and the cheapest. 
all things considered. The interviews were 
all premature. By and by there will be 
more known in the matter. One thing is 
certain, however : when tbis field of lighting 
is occupied there will be no ‘‘temporary” 
wiring, and the plant will have to bea model 
one in every respect. 





A Pittsburg correspondent tells of a poor 
deluded mortal in Ohio, who has spent a 
large portion of his life, and some $30,000 
in electrical construction and other work— 
all of which might have been saved to him, 
had he had the benefit of a very smal) 
amount of elementary education in mechan. 
ics. 

First his efforts were concentrated on a 
flying machine. This of course was a fail. 
ure. Then an evaporating pan for sorghum 
realized some $10,000, and with this he 
plunged into the field of electrica) invention, 
and in his laboratory, 30x150 feet, where he 
had already spent the larger poriion of his 
life alone, or with his wife’s child sister, he 
had continued his work. No one else was 
allowed to even look inside his workshop, 
until a few months ago, when his scruples 
were overcome, and two gentlemen visited 
his den. 

The correspondent continues: 

‘*The building, as I discovered later, was 
divided into tbree large rooms and a half-story 
attic. The outside was a prophecy of the 
interior. Tons and tons of wire, discarded 
magnets, wooden models and half-completed 
inventions were lying around, covered 
thickly with dust. In his poverty he could 
not afford to buy insulated copper wire, but 
from his once ample sture he had taken Nos. 
14 and 16 wire, and had insulated it by 
wrapping miles and miles of it by hand, 
using vld clothes of all descriptions, torn in 
strips. This, in turn, had been used and 
handled so often that it lay in great heaps, 
broken or so little insulated as to be useless. 

‘Instead of the clean cu', delicate jars of 
to-day for battery cells he had some porous 
cups made by an Akron friend with pieces 
of common coke to furnish carbon, and 
hand-made wooden tubs as outside cells. 
For magnets, by the aid of a small pair of 


hand rolls, he rolled pieces of iron down to 
the thickness of paper, which he cut witha 
knife or sci-sors, and then built layer on 
layer of this till the desired thickness was 
attained. His tools consisted of a saw, 
plane, screwdriver, cold chisels, ax, hatchet, 
some worn-out files, a hammer and a mon- 
key-wrench, All his turning was done ona 
grindstone frame, for which Tillie had sun- 
plied the power. All the wood used in his 
models he cut on his little farm, and sawed 
and seasoned in the workshop. 

‘In the second apartment we found the 
wonderful machine he had spent his life upon. 
almost. It consisted of an engine and a 
dynamo electric machine. Jt was made 
entirely of wood, banded of iron. ‘The 
wheels, spindles, gearing—in fact, every- 
thing that possibly could be—were made of 
wood. It was a wonderful piece of mechani- 
cal skill, and occupied a :pace of about 
fifteen feet square on the floor of the room. 
I saw bis scheme in an instant. Hisdynamvu 
was to furnish the electricity to turo the 
eogine, which in turn was to supply power 
to the dynamo. The perfection of bis idea, 
the completion of such a system, would be 
worth millions. Its value would be incalcu 
lable. It was perpetual motion. He had 
the entire resistance and friction reduced on 
all this mass of machinery, belts, etc , to 
about eight pounds. The weight of achild’s 
hand could put the whole in motion. Taking 
into consideration the weizht of these two 
machines and the hundreds of pounds of 
wire, it was remarkable to tbink that his 
httle girl could start the wheels on their 
noiseless axles. Why, one coil of wire was 
the size of a bass drum. 

“There was a little more wire needed to 
put the whole in working order, then it 
would do all he claimed for it. I did not 
want to discourage him, but I declined bis 
urgent invitation to stay and complete the 
machine. It was as complete as it would 
ever be for all practical purposes. But he 
had achieved some remarkable things, and 
his own work had not been faultless wholly. 
Che communicator that is found on all elec- 
trical machines was totally dispensed with 
by him. He had discovered a new system 
to supplant it, and there were no sparks or 
light about the machine in making or break- 
ing the circuit, and hence no danger of 
(lestroying the machine or burning tbe arma- 
ture. The dynamo was also adapted for arc 
or incande-cent light without any chanzing. 
The engine itself was perfect and he made 
some valuable improvements. 

‘**Why don’t you take your engine alone 
to the East—New York or Philadelphia ? 
There is a fortune in it if it is properly in- 
trodue d,’ I said. 

‘«* Never, sir, never,’ was his reply. ‘I 
shall realize $25,000,000 for my idea, or 
nothing.’ 

‘*I found it useless to talk. A score of 
minor inventions that would be of infinite 
value in the electrical world were totally 
neglected. His central idea was the ma- 
chine he had spent bis life upon. Living in 
poverty and working day by day, be has ma- 
ter al enough in the shupe of, tons of magnets, 
and wire, and brasses lying useless and ne- 
elected to buy a farm. In the rear room of 
his workshop I saw the plow and harrow and 
farming utensils he di-carded almo-t a life- 
ume ago. ‘The iron is rusted and the woed 
is slowly rotting away, His life is wrapped 
up in his engine and dynamo; all else is dis- 
regarded. It is the central thought of his 
life. The weeds have long ago taken full 
possession of hislittle farm. The roof of the 
laboratory leaks in places, but never above 
the machine. Mr. Cook neither chews, 
-mokes, nor drinks. He is well educated, 
something of a physician, a skilled mechanic, 
and a kindly bost.” 

‘* But it is $25,000,000 or nothing.” 





The Court of Appeals at St, Louis rend- 
ered a decision on the 23d of November, 
holding that contracts made over a telephone 
wire are binding. The suit was brought by 
the Globe Prioting Company against Stahl 
& Co., on a bill for advertising. The de- 
fendants denied the validity of the contract, 
and had been defeated in the Circuit Court, 
whence the appeal was taken. 





A new tunnel is being constructed, by 
which the water supply of Chicago is to be 
very materially increased—something like 
25,000,000 gallons per diem. Upon the new 
crib, which will be placed at the lake end of 
the tunnel, there is to be placed a sixty-foot 
light-house, the illumination of which is to 
be electrical. 

A severe storm was promised us for the 
24th, the very mention of which caused 
everyone to shudder. It had started up in the 
far Northwest, and the signal service officials 





the thankfully inclined in good humor for the 





Puritan holiday, provided there was anything 
left that might be worth thanking for. 

It didn’t come. 

Tuesday evening it was a trifle colder; but 
Wednesday it was announced that the 
storm had missed the road and gone galli- 
vanting over into Canada. Thanksgiving, 
of the popular sort, was very generally ob- 
served by the people here, in consequence. 





Buffalo, N. Y., has a contract with the 
Gamewell Fire Alarm Telegraph Company. 
for the Police Telephone and Signal Com- 
pany’s system, similar to that in use here, 
sometimes called the Chicago system, from 
its having originated here. One hundred 
boxes will be placed in the first instance, and 
the system, as it has everywhere, will grow 
rapidly. It only requires for that system to 
be allowed a foothold to become a_ necessity 
and a favorite, because of its convenience 
and rare efficiency. 





‘*Bell’s monoply ended,” is the heading of 
an article in ove of our daily papers, issued 
the day after Thanksgiving. That sort of 
heading for that particular journal has 
become chropic. As a rule it displays one of 
that sort of scare-cat flings every few days. 
It has been said that there is some Pan Elec- 
tric or other mouldering stock iu the desk ot 
some one who is interested in the articles re- 
ferred to. 

This letter—they are nearly all New York 
letters-—announces that an inventor has 
brought out a new telephone, which isa 
vast improvement upon the Bell! [This is 
one out: of a hundred at least.}] Mr. Mar- 
shall’s new telephone is a condenser! So 
was Dolbear’s. The writer, in company 
with the late DuMoncel, at the residence of 
that gentleman, in 1878, played and experi- 
mented with a condenser telephone, which 
Count DuMorcel called the singing con- 
denser. So did Dr. Herz, who invented it, 
if memory is true, and so did Dr. Kern, and 
Charley Varny, and many others. 

It really does not seem that the condenser 
asa telephone is entirely new to-day. There 
is at least one condenser telephone system 
down East, which is so firmly beld down by 
an. injunction that it hasn’t vibrated for 
‘* years and cheers.” 





The Thomson-Houston Company are wir 
ing the monstrous new Studebaker building 
on Michigan avenue, a stone structure six 
stories in hetght. When completed the plant 
will consist of forty-five arc and seventy-five 
incandescent lights. 





The Review has a way of quietly taking 
anything in the way of advertising which 
offers, provided there is a willingness on the 
part of the advertiser to accept the terms 
offered, knowing that perfect satisfaction 
has always resulted from this course, and on 
the other hand, has never worried if adver- 
tisers chose to assume to dictate prices and 
carry their patronage elsewhere. It has 
always pursued a policy where the old say- 
ing is applicable: ‘* You pays your mony 
and you has your choice,” without decrying 
its neighbors. 

An illustration of the effect of this policy 
was given the writer here the other day. 

Two advertisements exactly alike were 
given two publications which reach the same 
class of readers. One of these was tbe 
Review. Before the advertiser had received 
the current issue containing the first publi- 
cation of the advertisement, he had an 
answer, and before the second issue he bad 
several more, and not only got what he 
wanted, but paid the highest compliments to 
the medium which bad so well served him. 
He says he knows now where to place his ad- 
vertising. 

The Review will continue a policy which 
has done well by it in the past, and will do 
well by it in the fu'ure. 

Cutcaeo, Tll., Nov. 29, 1886. 





Albe Homes, of Caribou, Me., has intro- 
duced the incandescent system of electric 


felt pretty certain the blizzard would put | lighting into his starch m)ll, and it works to 
\ his complete satisfaction of course. 


BOSTON ELECTRICAL NEWS. 

The event of the week has been the con- 
solidation of the Brush Electric Light Com- 
pany and the Merchants’ Electric Light 
Company, of Boston. Some years ago tbere 
was a movement to consolidate the above 
mentioned companies, and the Weston 
Electric Light Company of Boston. The 
result of such attempt at that time was an 
understanding among the three companies 
regarding prices and competition. Ruinous 
competition has been avoided, and while 
each have tried to gain some advantage by 
superiority of service, the public has been 
the gainer. The Weston Company first in. 
troduced incandescent lighting on arc cir- 
cuits, and their success hus required an in- 
evease of their plant at the Stanhope street 
station. Of late the Brush Company have 
taxed their electrical department to the ut- 
most to supply current for incandescent at- 
tached to Sun Company boxes on their arc 
light circuits. The street lighting has been 
done by the Brush and Weston Companies, 
the Merchants’ Company confining their at- 
tention to store lighting. 

In the larger part of the city reached by 
the circuits of the Brush and Merchants there 
is no competition and, therefore, prices may 
now be regulated so as to realize a reasonable 
return on the investment. The Brush station 
on Ferdinand street, not far from the Provi- 
dence R R depot, is perhaps the finest arc sta- 
tion in this country, if not in the world. It is 
built of brick of artistic design and equipped 
with all the appliances for producing econom- 
ically and with perfect surety electric cur- 
rents for light and power. The building is 
constructed strong enough to support heavy 
moving machivery without vibration. The 
power room on the lower floor is equipped 
with tubular boiler set with Jarvis furnace 
to burn cheap fuel, and Armington & Sims 
high speed engines and two Fitchburg 
engines, ove upright of 50 borse-power and 
another lately added of 250 horse power. 
The next floor is filled with dynamos of the 
Brush type. The third floor is used fora 
storeroom and repair room. 


The Merchants’ station on Congress street 
is in what was once a store. The basement 
is taken up with boilers, furnaces, and steam 
making appliances. Along the center of the 
tirst floor are arranged 60 horse-power 
Armington & Sims engines, each helted di- 
rect to two Thomson-Houston dynamos. 
The company is also using a Fuller-Wood 
machine, and the dynamo (Daft) furnishing 
current for the Electric Power Company is 
run by an engine on this floor. The upper 
floors are devoted to offices and salesrooms 
of various concerns. It will be a question 
whether it may not be desirable to remove 
this station to some other part of the city. 





Mr. Frank Ridlon, New England agent of 
the Brush-Swan Electric Light Company, 
was called on recently by a Review repre- 
sentative to ask if he had anything to say re- 
garding certain criticisms on his paper deliv- 
ered before the Ma-sachusetts Institute of 
rechnolosy Society of Arts. His attention 
being called to bow he would harmonize his 
stroog recommendations of the Sun s\stem 
with his own position as agent of the Brush- 
Swan Company, he said that the demand of 
the public for long-distance transmission of 
electric curren! for incandescent lighting was 
so urgent that he was led to seek some 
method by which the high tension Brush 
dynamos, who-e current was of that ampere 
capacity rendering them, almost to the ex- 
clusion of all others, particularly adap‘ed for 
multiple series incandescent lighting, might 
be utilized. The success of the Sun system 
which had enabled them to satisfactcrily in- 
stall the plants they bad already in operation, 
had been largely due to the use of Brush 
dynamos. 





A party interested in the distribution of 
gas, among whom there were Superintendent 
Neal, of the Charlestown Gas Company, and 
Treasurer Greenough, of the B ston Gas 
Company, made the rounds of the city one 
afternoon last week in company with Mr. 
Frank Ridlon, and visited the various elec- 
tric light stations 10 the city. 





Bosrox, Mass., Dec. 2 
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«*» The West Coast Telephone Company 
(Pan Electric system) has petitioned the 
Supervisors of San Francisco, Cal., for the 
passage of an order granting it the right to 
lay down, maintain and operate, above or 
below ground, in the streets, wires for the 
transmission of electricity. 

»*, Concerning telephone extensions in 
Spain, the Jmparcia!l says that telephonic 
communication is about to be established 
between the port of Motril and Salobrina, in 
the province of Granada, and that another 
line from Cangas de Tineo to Grado, in 
Asturias, is almost finished, and will shortly 
be opened for traffic. 

«*, The California Telephone Company 
has filed articles of incorporation. The 
principal place of business is Los Angeles 
As the Bell Company have obtained injune- 
tions against them in every State east they 
will probably not get further than to offer 
stock, 

y*» Ex-Senator Conkling was for some 
time the counsel of Professor Bell, of tele- 
phone fame; but it is reported that the 
connection has ceased. The rumor runs 
thus: That Professor Bell remarked in a 
conversation that the high-priced counsel did 
not always do the most work, and instanced 
Mr. Conkling as demanding large fees and 
being of no substantial value to the tele- 
phone company. This reached Mr. Conk- 
ling’s ears, and caused him to remark that 
Mr. Bell and his telephone could go to 
limbo. This is given for what it is worth. 

«*, The Review staff has been honored 
with complimentary tickets to the ‘* third 
annual ball” of the Kanses City employes of 
the Missouri and Kansas ‘Telephone Com- 
pany, which occurs at Merchants’ Exchange 
Hall, December 16th. The monogram in- 
vitations are very artistically gotten up, and 
the committees include the following names: 
Executive committee, D. B. MacQuarrie, 
president and secretary; J. D. Livingston, 
James Coleman, J. Marlowi'ch, C. C. Bal- 
lard, Downie Livingston, Vincent M. Masten, 
P. Ryan, J. K. Stitt. Floor committee, 
C. F. Edge, Director; Chas. Boggs, Herman 
W. Ritterhoff, W. C. Moore, H. W. Beliard, 
P. Donovan, Hevry R. Ritterhoff, Joe Zent- 
er, J. W. Ebert. The two former balls of 
this organization were quite successful, and 
no doubt this one will be equally pleasant 
and well patronized. 

«*, Tbe Court of Appeals has rendered a 
decision bolding that contracts made over a 
telephore wire are binding. The suit was 
brought by the Globe Printing Company 
against Stahl & Co. on a bill for advertising. 
The defendants pleaded that the contract 
was not binding because it was made over a 
telephone wire. Judgment was rendered 
against the defendants in the Circuit Court, 
and an appeal was taken. The Court of Ap- 
peals affirms the judgment of the lower 
court in an opinion by Jndge Thompson, 
who said, in part: 

‘*The telephone, although of very recent 
invention, has come into such common use 
that we think the courts may properly take 
judicial notice of the general manner and 
extent to which it is made use of by the 
business community. No doubi very many 
important business cemmunications and 
transactions are made every day by tele- 
phonic communication, of precisely the same 
character as that of which the witness was 
allowed to testify in this case. A person is 
called up by one desiring to communicate 
with him by means of a connection of their 
respective wires, through what is known as 
the central office, and a conversation ensues. 
lt may relate to the most important matters 
of busmess. The use of this instrument 
facilitates business to such an extent that it 
would be very prejudicial to the interesis of 
the business community if the courts were 
to hold that business men are not entitled to 
act upon the faith of being able to give in 
evidence to juries replies which they receive 
10 communications made by them to persons 
at their usual places of business in this way.” 





** The Clinton, Mass.. Wire Cloth Com- 
pany has purchased the Marshall lot, contain- 
ing about 9 acres, and adjacent to the present 
mill, with a view to extending the works. 
The Brigham lot on the line of the Boston & 
Maine, has also been purchased by the same 
concern, and ground has already been broken 
for the erection of a new galvanizing plant. 
The storage room for fuel and metals, the 
acid room and galvanizing kettles will cover 
an area of about 30,000 square feet. The 
building will be one story high, fire-proof, 
and its productive capacity will exceed 300,- 
000 feet of netting and wire cloth per day. 
Some idea of this branch of business may be 
obtained from the fact that in addition to the 
storehouses in New York and Chicago, and 
in the mill proper, the company has rented 
the large building at Ayer Junction, on the 
Fitchburg railroadsknown as the cheese fac- 
tory, in whicb is stored about 7,000,000 feet 
of ‘‘ hex.” netting, and within the past month 
it has also rented for storage purposes Lowe’s 
skating rink in Clinton, which being 
rapidly filled with poultry netting for the 
spring trade. Experiments are being made 
in the works with the electric light—the 
Brush arc systemn being used. One of the 
mills has now been running nights for two 
years and the question of artificial light is 
an important one. 


is 


oP. 

President Henry Howard, of the Provi- 

dence Telephone Company, Talks About 
the Bell Company. 

The Boston Advertiser recently said, in 
reference to Bell Telephone stock, that there 
was considerable feeling against -the Bell 
Company for ‘‘riding roughshod over the 
Massachusetts law in demanding 35 per cent 
of the capital of the Providence Telephone 
Company recently.” That paper also said: 
‘Although the Massachusetts Legislature 
passed a law last winter to the effect that the 
Bell Company should not own more than 30 
per cent. of the stock of any other corpora- 
tion, vet the president of the Providence 
Telephone Company states that the Bell 
Company have found a way to avoid the 
luw so that they insist upon and in all cases 
do get 35 per cent. in an indirect way. It 
was either death or acceptance for the Provi- 
dence Company. Were it not for this 
Providence matter the American. Bell Com- 
pany would now be entering on the high 
tide of popular favor.” 

The Bell Company formerly exacted 35 
per cent. from the local exchanges, but as 
the Massachusetts law reduced this to 30 
per cent., the parent company obtained the 
extra 5 per cent., which it was compelled to 
make, for the privilege of a connection with 
the American Telephone and Telegraph 
Company, which’ controls what is called 
long-distance telephony between Boston and 
New York. Thus while the Massachusetts 
law prevents the Bell Company from taking 
more than 30 percent. of the stock in the 
local exchanges, it indirectly gets 35 per cent. 
by the method just mentioned. That is prob- 
ably what is meant by the statement in the 
Boston Advertiser. 

In conversation with President Henry 
Howard, of the Providence Exchange, a re- 
porter of the Providence Telegram learned 
that that oflicial hac been wrongfully quoted 
by the Advertiser and some other papers. 

“The statements made in some of the 
papers recently convey a wrong idea,” said 
President Howard. ‘‘I made no such com- 
plaint, nor has any complaint regarding the 
present management of the Bell Company 
been made by me nor by any other official of 
the Providence Company. The remark 
‘riding rough shod’ is not one of mine. 
We have no complaint to make.” 

‘‘Was there formerly cause for com- 
plaint?” the reporter asked. 

‘‘Some years ago,” replied President 
Howard, ‘‘ we thought that we were very 
harshly treated by the Bell Company, but 
recently things have changed somewhat, and 
I do not know as I have any reason to find 
fault with the action of the parent company, 
although it is true that its exactions are gen 
erally regarded as rather severe. But we 
have no occasion to find fault with the 





methods of the present officials, who are 





only carrying out a policy long ago estab- 
lished. The impression created by some 
newspapers that we were specially dissatis- 
fied at the present time on account of recent 
events is not well founded.” 

**Was it really ‘death or acceptance’ for 
the Providence Company?” 

‘The franchise under which we have 
been working would expire in a year or two, 
and it was not fur us to dictate terms as toa 
new contract. They could give us one or 
not as they pleased, and if they chose to 
take it away altogether and give it to some- 
body else we could not find any fault. The 
point I made in this connection was, there- 
fore, that we would either have to buy at 
their own price or leave the field to some- 
body else.” 

‘In regard to the general policy of the 
Bell Company?” suggested the reporter. 

‘« The general policy of the Bell Company 
having been fixed years ago, and the present 
managing officials being compelled to execute 
that policy, under these circumstances the 
conduct of the company towards us in the 
present instance has been unobjectionable. 
Indeed, we have received nothing but civility 
and courteous treatment at the hands of Mr, 
Bowditch, who is vice-president, and has to 
a great extent the direction of affairs, and 
from Mr. Hudson, the general manager. In 
my intercourse with them I have found them 
both to be gentlemen in the best sense. I 
think both disposed to be as liberal and con- 
siderate toward the local exchange as they 
can be under the existing and pre-established 
policy of the Bell Company, which years ago 
fixed on high prices.” 


+. —_ 
The Invention of Telegraphy. 


Apropos of the many reminiscences that 
are now appearing concerning the early 
history of the electric telegraph, we publish 
the following from the pen of Mr. W. H. 
Ward, at present residing in Monongahela 
City, Pa., but at the time of writing (October 
16, 1879) a residentof Auburn, New York: 

It may be of some interest, and perhaps 
information to some of your readers, to learn 
of some of the trials and difficulties which 
inventors have to experience—and the 
greater the invention, the greater the difficul- 
ties to overcome—prejudicial, professional, 
and mechanical. With your permission let 
one be cited as an illustration of the many ; 
and that one the Electric Telegraph, and the 
manner in which its accepted author, Prof. 
8. F. B. Morse, had his first impressions re- 
specting it. It was on this wise : . 

On his return trip from Havre, France, in 
October, 1832, while in conversation with 
some fellow passenger, he (the Professor) 
was asked if he had seen while in Paris an 
electric machine. He replied, ‘‘ No.” His 
fellow passenger commenced to inform the 
Professor what had been accomplished with 
the machine referred to, unto which Prof. 
Morse replied by saying, that if that was so, 
there would be no difficulty in communica- 
ting information between distant points. So 
much was he impressed with the force of his 
ideas as to coming results, that instead of 
following his wonted or professional duties, 
he at once commenced applying himself dili 
gently to the task of producing mechanical 
action by electricity. 

Here we must leave the Professor with his 
electrical appliances for ten years’ continual 
labor, at the end of which he put in an ap- 
pearance to the Secretary of the Treasury 
and Postmaster-General at Washington, 
with what he then believed to be the thing, 
but made little headway. Through those 
gentlemen, however, he was enabled to get it 
before the proper committees in Congress, 
himself having a room in the Capitol, with 
the two ends of a six-mile wire in the same 
room to show forth results, by ringing a bell 
or making marks on soft paper. One of the 
U. 8. Seuators, who was brought in by a 
New York M.C. to see the results, after 
witnessing the Professor produce impressions 
on strips of soft white paper, ring the bell, 
etc., the said M. C. informs the said Senator 
‘* that the Professor could produce like re- 
sults between the Capitol and Baltimore in 
the same incredible space of time.” The 


Senator turns to the Professor, and, looking 
him in the face, asks: ‘‘ Do you state this 
for a fact?” The Professor answered, 
* Yes”; to which the Senator retorts by 
saying ‘‘that he had considered him (the 
Professor) cracked, but now he was satisfied 
he was a fool.” 

The bill passed the next session of Con- 
gress between 12 and 1 o’clock on the morn- 
ing of March 4th, 1843. when said Congress 
expired, appropriating $30.000 for a line 
between Washington and Baltimore, to be 
spent under the direction of the Secretary of 
the Treasury. 

This information was given ventilation by 
the press with varied views—some with ridi- 
cule, others sarcasm, and few to commend. 
The ventilation, however, brought inventors 
to the surface with all kinds of electric ma- 
chines, devices, and appliances. The writer 
being in the Patent Office at the time, knows 
whereof he affirms. Among those that had 
some relation to the present telegraph was 
one by Mr. Cornell of this State, for laying 
the wires under ground. It was a plow, ar- 
ranged to support a reel of lead pipe, con- 
taining the electric wire in coils of about 200 
yards in length. The plow would occupy a 
space about one and a half inches in breadth 
aod eighteen inches deep—so that as the 
plow proceeded this lead pipe with its wire 
would pass down through a slot in the center 
of the plow in such way as not to cause any 
sharp bend, or crook. By this method it 
will be observed that the electric wire could 
be put down eighteen inches below the 
surface as fast as the team would draw the 
plow, which was tried in April, 1841. 

By the time 600 yards were down, it was 
discovered that the power of the batteries 
was neutzalized by the earth’s attraction ; 
when the Professor leaves the parties who 
were engaged in thus laying it, and in baste 
comes to the writer, reeling like a drunken 
man, from sheer exhaustion, feeling that all 
was lost. 

The writer asks: ‘‘ Why, Professor, 
what’s the matter?” He exclaims (and at 
the same time wiping the perspiration from 
his face, right and Jeft): ‘‘ It’s all gone—the 
earth destroys the batteries.” Te which the 
writer replied, ‘‘ Professor, hang it up.” On 
hearing this the Professor leaped up and 
moved off at a high rate of speed, to where 
he had left the men, and shouted, ‘‘ Hang it 
up, boys ;” when Mr. Cornell suggested that 
poles be planted to hang the wire on.” 

From that time things progressed, and at 
the time the Whig nominating convention 
met at Baltimore in May, the name of the 
Vice-President was wired from the Relay 
House to Washington. In three days after- 
ward, a message between the two cities. ac- 
credited to Miss Annie G. Ellsworth, was 
sent—‘‘ What hath God wrought !” 

The pioneer workers at the time referred 
to, were the P-ofessor and his partner, Mr. 
Alfred Vail, of New Jersey, assisted by Mr. 
Cornell (the plow inventor) as_ superin- 
tendent of construction, with Mr. Commis- 
sioner of Patents Ellsworth, and the writer 
as advisory help, and it was the latter who 
suggested the idea of hanging up the wires 
when informed by the Professor that the 
earth destroyed the batteries. Mr. Vail was 
inventor and patentee of the key now in use, 
alsoof four of the characters of the alphabet. 
Prior to his invention of the key, the opera- 
tor would take the end of one wire between 
thumb and finger, and bring it in contact 
with that of the other, and so form the cir- 
cuit, and obtain the mechanical force 
requisite for producing the indentations in- 
dicative of the letters of the alphabet on 
soft paper, by a three-pointed instrument or 


pen. 


> >> ——_— 

.... The Electric College Dispensary has 
been incorporated. The officers for the first 
year are Frederick R. Lee president; James 
Rascover, vice-president; John A. Benner- 
man, secretary, and Albert W. W. Miller, 
treasurer. The trustees are Camden C. Dike, 
George W. Boskowitz, Chauncey Schaffer, 
Thomas N. Rooker, John J. Kiernan, George 
W. Thompson, Ovid A. Hyde, Adolphus M. 
Lesser, Daniel H. Capella, Abraham W. 








Tompkins and Henry E. Waite. 
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Various Lines Competing in Early Times 
with the Western Union. 





THE ATLANTIC AND PACIFIC, UNION PACIFIC, 
CENTRAL PACIFIC, THE DESERET COMPANY, 
AND JAY GOULD’S AGGRANDIZEMENT OF 
ALL 


A Western correspondent says that in view 
of the near completion of the Mackay- 
Bennett postal telegraph line to this coast, a 
brief recital of the previous opposition to the 
Western Union Company from East to West 
may not be devoid of interest. As old pio 
neers will remember, the first telegraph line 
on the Pacific coast was the California State, 
which afterwards merged into the Western 
Union. George H. Mumford was for a time 
general superintendent, and was succeeded 
by James Gamble. During the ‘‘ sixties” 
the Atlantic and Pacific States Company was 
formed, the stock being principally taken up 
by San Francisco stockbrokers, and the 
main business done being between San Fran- 
cisco, Virginia City and other Nevada mining 
towns, although the line took in numerous 
other towns in California and Nevada. The 
Western Union bought this company up and 
had no other opposition on the coast until 
the building of the Union and Central Pacific 
railroad lines, when a complete circuit from 
New York to San Francisco was effected. 
This was brought about by a consolidation 
of the Atlantic and Pacific Telegraph Com- 
pany aud the Union Pacific and Central 
Pacific railway wires. The Atlantic and 
Pacific Telegraph Company had a line ex- 
tending trom New York to Omaha. Here 
they made connection with the Union Pacific, 
and at Ogden with the Central Pacific. 
Besides this there was the Pacific and Atlan- 
tic Telegraph Company, running from 
Chicago east, the Southern and Atlantic 
Company, running east and south, the 
Boston and Franklin throughout the New 
England States, and the Dominion lines 
through Capada. 

In the service from the Pacific coast these 
companies were all used; that is, if a mes- 
s.ge was started from San Francisco. it 
would go by the Central Pacific line to 
Ogden, then over the Union Pacific to 
Omaha, then over the Atlantic & Pacific, if 
they had av office at the objective point; if 
not, to the Pacific & Atlantic; if to Canada, 
to the Dominion Line; if South, to the 
Southern & Atlantic; if to the New England 
States, to the Boston & Franklin; and if 
there was no other way, in order to reach its 
destination, the Western Union Company at 
the most convenient or nearest office to 
which the message had to be transmitted. 

Cable messages were taken and transferred 
to the Western Union Company at New 
York, and by that company to the cable 
company, answers invariably being handled 
all the way by the Western Union. In 1876, 
however, the United States Direct Cate Line 
was laid, and the opposition was thereby en- 
abled to handle cable telegrams from San 
Francisco, Omaha, Chicago, New York or 
other points, both ways. 

On the connection being made from east 
to west, which was in the year 1869, the 
Union and Central Pacific Railroad Com- 
panies proceeded to build additional wires, 
from time to time, other than required for 
railroad purposes, and also extended to 
principal! points off the line of their roads, 
and in large cities and towns, offices inde- 
pendent of those in the railroad station or 
uptown offices, strictly speaking, for tele- 
graph purposes were established to do noth- 
ing but press and commercial telegraphing. 
The Central Pacific constructed a line to 
Virginia City, Nevada, and followed one 
with all the railroads they built, namely, 
from Sacramento along the Oregon line, 
from San Francisco to San Jose, Gilroy, 
Watsonville, Hollister, etc., and eventually 
through the San Joaquin Valley to Los 
Angeles, and across the Colorado desert to 
Yuma, Arizona, where a connection was 
made with the military line. At Winne- 
mucca, Nevada, a connection was made with 
a line built by mining speculators to Silver 
City, Idaho, South Mountain, Boise City, 
Baker City, etc. At Ogden, Utah, connec- 








tion was made with the Deseret Telegraph 
Company, running to Salt Lake and other 
adjacent points; thence to Pioche, Nevada 
(then a great mining camp), Bullionville and 
twenty or thirty other towns. To these 
points the opposition had the first connec- 
tion, the Western Union Company subse- 
quently building the line to Pioche by a more 
direct route. 

True, the Western Union Company could 
transfer messages to the Deseret Company at 
Salt Lake for Pioche and so on, but like the 
old cable snap the answers would come back 
by the Central Pacific division of the Atlan- 
tic and Pacific Company. 

About the middle of the year 1877 Jay 
Gould, who was interested in Atlantic and 
Pacific Telegraph Company stock, and also in 
Union Pacific Railroad stock, became largely 
interested in Western Union securities. This 
was the breaking up of the “ opposition.” 
First the Pacific and Atlantic Company was 
ga'hered in, then the Southern and Atlantic, 
Boston and Franklin, Atlantic and Pacific, 
Union Pacific, and United States direct cable 
line. This left the Central Pacific all alone 
with its Western connections. Thecompany 
refused tos ll its wires, but in the month of 
December, 1877, agreed to lease them. The 
lease was effected, and December 31, 1877, 
the Western Union Company took charge, 
and opposition was a thing of the past. The 
lease of the “C. P.” wires naturally gave 
the lessee virtual control of ali tbe other 
small companies it connected with on this 
coast. |Subsequent'y the Mutual Union 
Company started, then the American Union, 
both of which were soon gathered in. Now 
we are to have Mackay’s postal system as 
another competitor. 








> 
Underground Wires in Boston. 

Early in the spring the Edison Electric 
Light Company and the New England Tele- 
phone Company put in petitions to the city 
council for permission to lay wires under 
ground. After considerable discussion before 
the Committee on Underground Wires, and 
explanations of the system which it was pro- 
posed to yse, permission was granted to the 
Edison Company to lay wires in Carver, 
Tremont, Eliot, West, Bromfield, Milk, Con- 
gress, State, and Court streets, and Head and 
Temple places, and Tremont row. 

The New England Telephone Company 
was granted permission to lay wires by their 
system in a district extending from Indiana 
place on the south to State street on the 
north, and between and including Washing- 
ton and Albany streets. It was developed, at 
the hearings before committee in the spring 
that the two systems could not be laid in the 
sume trench or in trenches close together, 
because the vastly greater power of the 
telephone current would cause static reduc- 
tion or a disturbance and disarrangement of 
the weaker current. About two weeks ago 
the Edison Electric Lighting began work in 
laying their system on Eliot street, and are 
now working on Tremont, West and Brom- 
field streets, having about 100 men employed. 

DETAILS OF THE SYSTEM. 

The system is one which has already been 
iu use in New York city, where there is some 
22 miles of underground wires, supplying 
20,000 electric lights. It is known as the 
three-wire cable system. The cables consist 
of iron tubes, in 20 feet lengths, in which are 
three copper wires each embedded in an 
asphaltum insultating compound by which 
they are kept in contact from each other, 
and from the tube. These main cables are 
about 6 inches in diameter, and the wires are 
about 1 inch in diameter. At the end of 
each length is a junction box, from which 
smaller cables can be carried, or from which 
the smaller wires can be carried into the 
houses. : f 

From the central station in Head place 
there radiates a great number of large in- 
sulated wires called feeders, to large boxes at 
convenient distances, and from these boxes 
radiate the smaller mains or cables above de- 
scribed. These mains go out into a certain 
district, and while there are a number of 
these districts, the whole system is united so 
that there can be an equal pressure of elec- 
tricity throughout. The pressure and flow 
of electricity in each district, according to 
the number of lamps burning, can bé regu- 
lated from the central station and the amount 
of electricity flowing in each district is shown 
by a delicate instrument to wires leading 
back from the ends of the feeders. The 
trenches dug by the Edison Compsny in 
which to lay their mains are about 2 feet 
wide and 2 feet deep. 





**Married Man’s Indicator.”’ 





A MARVELOUS INVENTION FOR DOMESTIC 
USE—HOW TO FIND THE KEYHOLE. 





The latest genius who has applied for a 
patent, says the Washington correspondent 
of the St. Paul Dispatch, is the man who has 
invented what is known as ‘* The Married 
Man’s Indicator.” It is a wonderful, sensi- 
tive arrangement of the ordinary thermome- 
ter in convenient pocket size, and is graded 
toa scale of cabalistic marks, which show 
the exact state of the domestic atmosphere at 
any hour of the night. The hard-worked 
and belated husband arrives home say about 
midnight. He takes out the indicator, 
thrusts it in the keyhole, and lets it remain 
there a few seconds. Pulling it out quickly 
he scansthe dial by the moonlight’s fitful 
gloaming. If it marks ‘S. A.” (sound 
asleep) the poor husband pulls off his boots 
noiselessly, uses the night-key with bated 
breath, gives the door a quick pull to keep 
it from creaking, steals trembling to bed, 
and when his dear wifey wakes up about two 
seconds afterward and wants to know how 
long he has been home he is sound asleep. 
If the indicator scores ‘‘ A. A. C., B. D. K. 
W. T.” (awake awful cross, but does not 
know what time it is), the husband putsa 
few more grains of coffee in his mouth, 
opens the door boldly and walks in witha 
slam-bang air, hits his boots intentionally 
against » chair, wants to know why the devil 
chairs don't keep out of his way, gets des- 
perately mad on general principles, scares 
his wife clean out of her crossness and cur- 
tain lectures, refuses to let her get up and 
strike a match—never did like a light at 
night no how—remarks gruffly in response 
to a timid query that “iv’s about twenty 
minutes after ten,” and then turns into bed 
with such an apparent awful state of mind 
that the wife of his bosom is afraid to speak 
to him, at which he is very sad, of course. 

There are other marks on the indicator, 
showing just where it will do to play the 
‘lodge dodge,” or the ‘‘sick friend,” or 
“been standing on the corner talking to 
so-and-so for more than an hour,” or “ gen- 
eral or honorable this or that from you know 
where was in town and had to go away on the 
2o’clock train, and he insisted so strongly that 
the whole party stayed up to see him off, 
although he was a great bore, and we only 
did it through courtesy.” But the most 
awful of all the cabalistic signs on the dial is 
the one at the top, about two marks above 
boiling point. 

When the weary husband comes home 
about 4 a. M. from the direction of the 
butcher shop, witha roll of meat held high 
in the air so that every one who passes can- 
not fail to see it, and sticks the indicator in 
the keyhole, he is almost too weak to draw 
it out, With hair on ends he reads it by the 
faint light streaming in upon him from over 
the eastern hills, and sweat breaks out upon 
his noble brow in drops as large as walnuts 
as he sees the bulb of the indicaror jammed 
smack up against ‘‘R. H. S. W. F. Y. L. T. 
D. (red-hot, still waiting for vou inside the 
door). The inventor of the instrument says 
that when a man has this terrible misfortune 
to overtake him, he feels that there is noth- 
ing left in life worth living for. 

He slings the meat out into the yard and 
braces himself for the coming fray, but says 
nothing, for nothing can be said. Be he 
ever so gifted a liar, his accomplishment is 
more than valueless. No lodge, no sick 
friend, no talking on the corner, no sitting 
up to see the General off, no swearing that he 
will never do it again—in fact, nothing will 
prevail. It is an indefensible case. 

He is caught. Even the ghastly gayety 
with which two bours previous he had said 
to the boys he guessed he would see it out, 
**might as well be killed fora sheep asa 
lamb,” had all vanished. The indicator hav- 
ing told him the exact state of things, he 
knows exactly what to do, and that is noth- 
ing but get in bed at once and wrap the 
drapery of his couch about him, pull the 
pillow over his ears, and wait for his wife’s 
breath to give out. It’s awful while it lasts, 
but it has its use in relieving the unfortunate 
husband of his great load of anxiety. The 
indicator 1s a great invention. Col. Mont- 
— will allow it to go through, if pos- 
sible. 








..- The Western Union Telegraph Com- 
pany has a messenger boy at Easton, Mary- 
land, 87 years of age. 


. Line men of the Commercial Union 
Telegraph Company have just completed the 
stringing of two wires between Burlington 
and Ru land, which are a link in the lines 
between Montreal and New York. One of 
them is a broker’s wire. 


The Signal Service cable between 
Block Island and the Rhode Island coast has 
been satisfactorily Jaid, under the supervision 
of Col. M. W. Goodyear, of E. S. Greely & 
Co., who returned last week, apparently in 
excellent health and unaffected by his ex 
perience with water. The expedition is re- 
ported to have struck several bars while put- 
ting the cable down—but most of them were 
on shore. 


..-- During the heavy gale which pre- 
vailed last Thursday the tag Wm. Hope was 
bound for New York city with the barge 
Harvest Queen in tow. While passing 
through Newburg bay the river was so rough 
that the tug could not weather it, so the 
barge was cast adrift and the tug went to the 
dock. The hands on the barge let the 
anchor go and in dragging caught the tele- 
graph cable and parted it. On Saturday the 
tug Wm. Martin arrived at Newburg with a 
gang of men and repaired the broken cable. 


.... The wires were down between Wasb- 
ington and New York yesterday, owing to 
the gale of Wednesday night, and the United 
Press operator was having a hard time get- 
ting the news. 

“This is rough,” he said, kicking in the 
ribs of a Leyden jar. 

‘What's the row ’” asked the telegraph 
editor 

‘Why, we've got to get New York by way 
of Cleveland.” 

**Can you get it that way ?” 

“Oh, yes. we can, but it’s mighty uncer- 
tain.” 

‘That's just what a good many Democrats 
thiok,” remarked the editor, as he crept 
behind a paste pot and watched the operator 
groping around to get a hold.— Washington 
Critic 
.... It wason the eve of an election 
in the municipality of Pxkipl. The rival 
candidates for a seat in Congress were H. I. 
Tenshun and L. O’Tension, and the cam- 
paigo was fought on the question of the pro- 
tection of American laborers (electric light 
trimmers, etc.). The tickers were ticking, and 
the line batteries held their reserve electrumo- 
tive force for the grand struggle in bringing 
in the returns. The telephonaudinacular 
lately invented was now for the first time 
being used for campaign purposes. Enor- 
mous instruments re-transmitted the sound of 
the voice with such tone and volume that large 
audiences could listen. At every town in 
the district vast crowds were assembled to 
listen ‘o H. I. ‘Tenshun. He was int-oduced 
at the transmitting instrument, when three 
cheers and a tiger were given at forty differ- 
ent halls in the district. Then there was a 
wait. The crowds waited patiently for ten 
minutes, and the voice of the speaker was 
heard, admitting that the principles of his 
opponent were better, from a_ business 
point, and, in fact, saying such things as 
would hurt himself and help his opponent. 
This occurred in all the mee:ings except the 
grand rally in Pxkipl, where a good high- 
tension speech was heard. At the election 
L. O’Tension carried the district; but his op- 
ponent took the district, for the committee 
on elections were convinced that the voters 
were won over by fraudulent induction. 
Two years later the district committees were 
made up largely of electricians and men who 
knew how to pull wires. 
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Experiments Communicated hy M. Fon- 
taine on the Transmission of Power. 





By M. MArcet DeprREz. 





M. Fontaine has lately submitted to the 
Academy an experiment on the transmis- 
sion of power by electricity, by means of 
a process which he considers novel. 
and which consists in substituting for the 
generating and the recipient machines a vol- 
lection of machines connected in series, and 
ia such a number that the sum of their elec- 
tromotive forces makes up the value which it 
is desired to obtain. In the experiment in 
question the number of generators was four, 
and the number of the recipients three. 
This idea is far from novel, and it has been 
propo-ed by all the electricians who have 
sought to obtain high tensions without having 
recourse to the construction of the special 
machines which I have been the first to 
realize. 

As for the method employed by M. Fon- 
taine to govern simultaneously the four rings 
of the generators, it much resembles tha! 
descrived in a patent which I took out on 
April 28, 1885, in which I gave precisely an 
example of the application of this procedure 
toa machine with four rings of 0.30 me er 
in diameter and 0.20 meter in length, like 
those of the machine which served for the 
experiments in the works of the Northern 
of France Railway in February, 1883. There 
was thus produc-d an apparatus, each ring 
of which could give a force of 1,500 volts at 
1,000 turns per minute, the internal resist 
ance of a ring being 5.5 ohms, and the total 
resistance of the four inducers being 15 





ohms. The weight of the acting parts was 
composed of : 
kere 
CO nmunewicu8s Sa © 
OU sicsvicccnesas Lite 


On adding 600 kilos for the support, it 
will be seen that we had arrived at a total 
weight below 2,500 kilos for a machine with 
four rings capable of producing 6.000 volts 
and 10 amperes at the speed of 1,000 turns 
per minute. This is half the weight of M. 
Fontaine’s four machines. These results 
admit of no doubt, since they are obtained 
by the addition of the effects of identical 
machines perfectly known. 

But this project was not continued, be 
cause the conditions laid down for the ex- 
periments at Creil were quite different. The 
machines of M. Fontaine revolved at the 
speed of 1,300 turns per minute, those at 
Creil made only 500 turns in the same time. 
The linear speed of the rings of M. Fontaine 
is 20.5 meters per second as against 7.5 
meters for those at Creil. If I had given the 
latter a linear speed of 2.05 meters, they 
would have yielded an electromotive force 
exceeding 16,000 volts. The conditions are 
in no manner comparable, as it will be seen, 
and if the “reil machines are heavy it is 
simply because only a very low speed is 
required of them, and nothing has been done 
to lighten them. If in the arts we were to 
compare machines among themselves, taking 
lightness as the main condition, the engines 
of torpedo boats would be far superior to 
those in factories, and yet the use of the 
latter is far more general, though they are 
much heavier per unit of power. The 
reasons for tlis preference are too evident to 
require explaining. 

In this order of ideas M. Fontaine’s ex- 
pedient is the same as that of the manager of 
a factory, who, instead of a single enyine of 
100 horse-power, moving slowly and surely, 
should prefer to employ four smuil engines 
of 25 horse-power each, moving at a very 
high speed, and acting upon the same shaft 
by means of mechanical transmission, having 
for their obj.ct the reduction of the speed. 


——_-ee—_— 


* * The news from Pittsburgh is to the ef 
fect that rail laying on the electric motor 
road is nearly completed from the Mt. Oliver 
Incline to the toll gate on the Brownsville 
road. A large force of men are at work 
pushing the road to completion. 





Incandesceat Lighting from Are Circuits. 
Editors Electrical Review : 


Dear Strs: In the Erectricat Review 
of Nov. 20, 1886, appeared a paper by Mr. 
Frank Ridlon, on “ Incandescent Lighting 
from Arc Circuit.” 

Allow me to ask a few questions, and to 
call the attention of this gentleman to a few 
facts, which he seems to have ove looked. 

In regard to the operation of the distribu- 
tor box, the writer states its action very sim- 
p'y, viz.: ‘* The two solenoids or coils on the 
right and left of the box are so adjusted that 
when all the lamps are in operation, the 
spindle in continuation, the armature will 
rest lightly on the top contact or spring, the 
circuit of resistances being then open. If, 
now, alamp be turned off or breaks, more 
current will be shunted throuzh the solenoid 
of that side, and the armature be further at- 
tracted within the core, and cause the top 
contact to touch one beneath it. thus closing 
a circuit through one resistance, taking up 
the current of the broken lamp, and preserv- 
ing the balance of the circuit. If another 
lamp be turned o, the armature will be still 
more strongly attracted, and depress the first 
and second strips so as to make contact with 
the third, thereby switching in a second re- 
sistance equivalent to a lamp, and so on, 
until all the lamps are put out of circuit, and 
ill the resistances thrown 1n.”’ 

From cuts in advertising columns, and 
from further remarks of the writer, I should 
judge that the action of each solenoid is to 
take charge of one of the 50-volt groups. 
Both solenoids, when in series, adapt them- 
selves to 100 volts. Supposing now we have 


ten lamps burning on 5\-volt 10 ampere cir- | 


cuit. One lamp fails, the difference of po- 
tentiils raises to 55 volis, the solenoid be 
comes more excited, draws in the core to 
bring the first spring im contact with the 
second, thus cutting in the substituting 
resistance or lamp. This will have the effect 
of lowering the difference of potentials to the 
normal 50-volt. What now prevents the 
solenoid core to return to its former position 
it held, with 50 volts? There is apparently 
no reason why it should not fall back again, 
causing another increase to 55 volts, and keep- 
ing up this continual sea-sawiug, very much 
like the action of a centrifugal ball-governor 
on a sieam engine. The result would bea 
continual flickering in the lamps. 

In the Execrricat Review of Oct. 23, 
1886, a description was given of a distributor 
used by the Schuyler Electric Light Com- 
pany, for which a broad patent had been 
granted to Mr. Merle J. Wightman, July 13, 
1886, No. 345,561. A model made in Janu- 
ary, 1885, embodied the very same principle 
of contact-making as described by Mr. 
Ridlon, and sbown in cuts. In this dis- 
tributor box (described also in November 
number of LElectriciin and Electrical Engi- 
ner) the necessary additional pull for hold- 
ing the core in its new position is obtained 
from the current passing through compensat- 
ing resistance and a compound coil wound 
round the shunt coil. 

Accompanying sketch will show the ar- 
rangement clearly. By inserting a new 
lamp in place of the broken one the differ- 
ence of potentials being lowered to 45 volts, 
the core is allowed to go back, so cutting out 
the additional resistance, restoring the normal 
difference of potentials 5) volts. Of course 
the compound action is taken off with the 
cutting off of resistance. The first of these 
distributors has been put in public use on 
Feb, 19th, 1886, and nearly 200 have been 
supplied since to the different plants of the 
Schuyler system. Mr. Ridlon seems to be 
ignorant of even the existence of such a 
device outside the Sun Co , Woburn, Mass. 
Moreover, his so-called ideal series system 
has been io practical operation in the 
Schuyler Company’s s‘ations. In this sys- 
tem no substituting resistances are used, 
each incandescent lamp of any can«lle-power 
desired is looped in any arc circuit of 6 to 
10 ampere current in exactly the same way 
as an arc lamp. There is necessarily a re- 
spective diminution in volts according to 
canle-power. 
patented Nov. 16th, 1886, is contained in 





An effective safety device, | 


each lamp and cuts out the same after failure 
without nterfering with the remainder. 

The Edison Company has also made a 
similar attempt to light stores with incandes- 
cent lamps in series, but with not more than 
4ampere current. This application, known 
as the Municipal system, has given satis. 
factory results for street lighting in Portland, 
Maine, and elsewhere. 

Respectfully, 
HERMANN LEMP. 
—_——__~4e —__—__ 
BuFFato, Nov. 26th, 1886. 
Editors Electrical Review : 

Your readers know the Rochester tele- 
phone subscribers have rebelled. On the 20th 
instant, at high nvon, with loud-sounding 
whistles and bells, the war-cry was pro- 
ciaimed. Every telephone was silenced. A 
self-imposed infliction was announced. 

To-day the telephone subscribers are point- 
ing to the exchange in derision, saying, What 
use is this system tous? Revenge! we must 
have revenge! To carry out this scheme a 
‘make and break ” telephone has been given 
a trial, and steps bave been taken toward 
organizing a company. The patentees are nut 
willing to sell Rochester alone, but desire to 
organize a company for the whole of the 
United States. One of the papers comment- 
ing on the scheme pronounces it a greit un- 
dertaking. That Rochester may be the 
home of a rival to the Be:l Company that 
will be a credit to her. 

A daily bulletin of the condition of things 
is published somewhat of this wise : 

‘*No apparcot weakening on the part of 
the subscribers orthe company.” Thus they 
brace one another up in their self-imposed 
conflict. We shall see what we shall see. 

I saw a few days ago the large Brush 
dynamo built for the Cowles Aluminum 
Company at Lockport. Its output is 310 
horse-power. The company are to add two 
more machines as soon as they can be had. 

The Lockport Gas Compny are supplying 
the electric light also, both Brush and Edi- 
son. They are using the municipal system 
for street lighting, and I was informed by 
the management, it is economical and very 
satisfactory. Tue present system consists 
of 30 arc and 400 incandescent lights. The 
company provide either gas or electric liyht 
at the same price. Since competition is gone 
the growth of the electric system has ceased. 
I think it safe to say that if competition in 
lighting was established twice as many elec- 
tric lights would be used. A sad comment 
on the policy of the gas company. 

Apropos of dynamos, it is surprising how 
little knowledge the average citizen bas of 
such machinery. A few days ago it was 
heralded abroad that an Owego man had by 
utilizing the now unused portion of the 
Gramme ring obtained such economy that 
twice the amount.of light could be obtained 
by the sameexpenditure of horse-power, that 
was before possible. In other words one 
horse-power is equal to two. The public 
take it all in, intelligent men too. Useless 
to tell them such a feat would be contrary to 
the laws of the conservation of energy. 
Owegans admire the man immensely. He 
was one of those studious men who walked 
the streets in an ill-fitting shabby dress 
(with bowed head) carrying his thoughts 
with him. When now he returns in neat 
apparel and a silk hat, ‘‘see the conquering 
hero come.” Such is life. 

—__ eo -——__ —_ 
Contrivances to be Used in the Production 
of ** Mephisto.” 

A stage surprise is in process of materi- 
alization on the boards of Tony Pastor’s new 
Fourteenth Street Theater, such as has never 
been witnessed in New York. H. F. Juleene 
has brought to this country an electrical 
novelty of the most singular character. It 
consists in a system of voltaic batteries, lo- 
cated behind the stage, which are connected 
by twenty-nine miles of wire with various 
musical and automatic contrivances, sus- 
pended in all parts of the building. At one 
corner of the stage is placed a piano, which 
is at the same time an organ and harmo- 
nium. 

As the play opens, an enchantress appears 





and seats herself at the instrument. Its 
various pedals and stops open and close cir- 
cuits from the battery, by which hundreds 
of mysterious effects are produced through- 
out the building from one keyboard. Brass 
crums, Turkish cymbals, castanets, tam- 
bourines, triangles, torpedoes, silver bells 
and other instruments are played. Thunder, 
rain and bail storms are developed, wind and 
water-mills are set in motion, mocking birds 
and cuckoos sing, and an electric clock and 
illuminated railway appear, while a balloon 
ascent is also witnessed—in all twenty-eight 
different features appear within the twenty 
minutes that melodies are being played at 
the magic piano. 

This strange electric combination has been 
operated in Paris. Vienna and London, but 
has not been exhibited before in this country. 
Mr. Juleene has been many years in perfect- 
ing it. The appearance of the theater with 
so many instruments and contrivances hung 
in all parts of it is strongly suggestive of a 
spiritual seance, and when the whole scheme 
is in full operation, with birds singing, can- 
nons booming, bells chiming, railway trains 
in motion and balloons ascending, it suggests 
visions ranging from Fourth of July to 
pandemonium. 

These novelties are to be presented next 
Monday in the new play ‘‘ Mephisto,” of 
which they are a feature. Harry Sanderson 
is confident that he has hit upon the biggest 
thing out, and Mr. Juleene expects to intro- 
duce his electric wonders oon many other 
stages throughout the country. 

———_+- oe —___—_ 


New Method for Determining the Time 
of Oscillation of a Magnet, 


In arecent number of the Annalen der 
Phy ik und Chemie H. G. Hausemann de- 
scribes a new arrangement for determining 
the periodic time of a suspended magnet. 
This method, which can be adopted for any 
similar purpose, consists of an ingenious ap- 
plication of photography for recording the 
differences of agreement in position between 
the magnet under observation, and a seconds 
pendulum. The magnet is provided with a 
mirror in the ordinary way, by reflection 
from which the divisions of a scale mounted 
before it can be read off in a telescope. A 
small mirror fixed to the pendulum and par- 
allel with its plane of oscillation, reflects 
when at rest the beam of an electric light on 
to a prism, provided with a broad slit crossed 
by a narrow vertical bar ; from the prism 
the light is reflected on the mirror of the 
magnet, from which, when near its neutral 
position, the barred slit is focused in a small 
photographic camera specially constructed 
for the purpose The slide of the latter is 
furnished with a micrometer screw, so that 
the plate can be moved through a known 
distance between any two exposures. The 
elongations can be read on the telescope in 
the usual way, and by measurement of the 
distance between the images on the negative, 
the number of oscillations of the magnet cor- 
responding to a given number of those of the 
pendulum car be accurately determined, if 
the times of exposure are chosen when the 
pendulum and magnet are both near their 
positions of rest. This method naturally 
admits of extreme accuracy in the determi- 
nation of the quantities sought for, besides 
reducing the time required. 

a 

Mr. Henry W. Pope, of 55 Broadway, 
New York, has just completed the construc- 
tion of a large Thomson-Houston plant at 
Cohoes, N. Y. The steam plant consists of 
straight-line engines, steel boilers. and Jarvis 
setting, and the city light circuits are so 
arranged as to be run either by water or 
steam-power at a moment’s notice. 

The line construction is extra heavy, each 
pole being over six inches diameter at the 
top, and all are painted olive green, with top 
of pole, cross arm, and butt black, present- 
ing a neat appearance. 

Mr. Pope has also recently equipped a 
station at Morristown, N. J., and is now 
building one at Somerville, N. J. The laiter 
is to be equipped with Westinghouse steam 
and electric system and Thomson-Houston 
arc. 
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DEATH OF COL. COLGATE. 


FAMOUS FOR HIS LONG LITIGATION WITH THE 
WESTERN UNION TELEGRAPH COMPANY. 


Col. Clinton Gilbert Colgate died on 
Thursday at his residence in this city. He 
came into prominence about ten years ago 
by his famous suit against the Western 
Union Telegraph Company for infringement 
of a patent for insulating telegraph and cable 
wires with hard rubber. The suit was 
brought on a patent obtained in 1867 by the 
late Dr. George B. Simpson, a surgeon in the 
United States army, who claimed to have 
made the invention in 1847, when he actually 
filed an application for a patent. For some 
reason Dr. Simpson did not secure a patent 
until 1867, and by that time the device had 
come into general use. An interest in his 
patent was bought by the late Col. Arthur 
M. Eastman, of Manchester, N. H., who 
was Col. Colgate’s father-in-law. Col. East- 
man died before he could obtain a settle- 
ment with the telegraph companies, and 
then Col. Colgate brought his suit on the 
Eastman interest, which descended to him 
Ly inheritance. After a long fight he ob- 
tained a substantial victory by having the 
patent declared valid by the lower court. 
The Western Union Company then offered 
to compromise with him for $100,000 for its 
own use of the device and a pro rata pay- 
ment for its use by the other companies it 
had previously absorbed. The offer was ac- 
cepted, and Col. Colgate also made compro- 
mises on the same basis with the other tele- 
graph companies, and got in all between 
$160,000 and $200,000. He wanted a royal- 
ty of 1 per cent. per message from the 
Western Union Company, but that corpora- 
tion flatly refused to give it and the matter 
was not pressed. 

Col. Colgate was a native of this city, and 
was at the time of his death in his fifty- 
second year. He spent a part of his early 
life in Australia, and at the outbreak of the 
war was a purser on a steamer plying be 
tween this port and Charleston. He re- 
signed his position, enlisted in the Fifteenth 
New York Volunteers and served creditably 
throughout the war, rising to the rank of 
Colonel. He leaves a widow and two chil- 
dren. 





>_> 
Induction Telegraphy on the L. VY. R. R. 


The wires for the Phelps system of induc- 
tion telegraphy, which is soon to be put into 
service on the Lehigh Valley Railroad, have 
been laid from Easton to Amboy Junction, a 
distance of about 58 miles. The wires are 
ordinary telegraph wires, about one-six- 
teenth of an inch in diameter, and are in- 
sulated with a covering similar to that on 
electric light wires, so {that the wires very 
much resemble those used in conveying 
electric light currents. The wires are placed 
under the head of the rail and are held in 
position by being passed between the fish 
plates and the rail. The apparatus will very 
shortly be put into practical service on the 
New Jersey division of the road, and then 
there will be constant communication be- 
tween the moving trains and the telegraph 
officesalong the line. Superintendent of Tele- 
graphs J. W. Lattig said to a reporter that 
the wires will be laid on the Lehigh division 
as soon as the work in New Jersey is com- 
pleted, which will be in the course of about 
a week 





—__ >> -—— 


A Pittsburgh dispatch says the Westing- 
house Air Brake Company Wednesday sent 
to its stockholders checks for a cash divi- 
dend of 50 per cent. on the old capital stock 
of $500,000, so that $300,000 will be dis- 
tributed among the fortunate owners of 
shares. Accompanying each check was a 
circular announcing a dividend of 400 per 
cent. in stock, in accordance with the recent 
action of the company in voting to increase 
its share capital from $600,000 to $3,000,000 
in order the more nearly to represent the 
value of the plant and property. 

ms 

—— The Bridgeport Electric Light Com- 
pany, Bridgeport, Conn., have received the 
fourth Armington & Sims Co. engine. 





Telephonic Conversation as Evidence. 


In another item we referred to the ques- 
tion of the admission of a telephonic con- 
versation as evidence ina court of law as 
reported to have been ruled upon by Judge 
Barclay at St. Louis In the case of the 
Globe Printing Company vs. Stahl, on 
motion for a new trial, the Judge said : 

‘* At the trial it was proven that one of the 
plaintiff's agents had a conversation con- 
cerning the matter in controversy here with 
defendant personally through the telephone 
in the usual manner. This witness testified 
that he recognized defendant’s voice, which 
he knew, and as to the admissibility of that 
conversation defendant had raised no objec- 
tion. The difficulty relates to the testimony 
of another witness, who stated that he didn’t 
know defendant’s voice or those of his 
clerks, and who was brought into communi- 
cation with defendant solely through the 
telephone. He stated that he ‘rang up’ the 
defendant’s number on the telephone list, 
and, after being duly connected by the cen- 
tral office, he asked: ‘Is this Stahl ?’ (the 
defendant). The answer was ‘yes.’ He 
then had some conversation with the answer- 
ing party, which defendant urgently objected 
to as incompetent, on the ground that there 
was no satisfactory evidence of identity of 
the party answering. At the trial the Court 
admitted the evidence, and on this motion 
for a new trial the Court has been asked to 
review the ruling and has done so with some 
care, 

“‘The courts of justice cannot and do not 
desire to ignore the great changes in modes 
of intercommunication which the introduc- 
tion of the telegraph and telephone have 
accomplished. It is certainly the duty of 
courts to take judicial notice of such facts of 
general scientific knowledge as are part of 
public contemporary history. The nature, 
operation and ordinary uses of the telephone 
are such facts, and the courts should accord- 
ingly take such notice of them. When a 
person places himself in connection with 
the telephone system by having a telephone 
in his business office, he thereby invites 
communication in relation to his business 
through that medium. Such conversations, 
so held, are as admissible us personal conver- 
sations by a business customer with an un- 
known clerk in charge of an ordinary busi- 
ness office would be. The fact that the 
voice at defendant’s telephone was not 
identified as that of defendant or any of his 
clerks, does not render the communication 
inadmissible. 

«The ruling here announced is intended 
to relate merely to the question of admissi- 
bility in evidence of such conversations in 
such circumstauces, but not to determine the 
effect of such evidence after it is admitted.” 


——__ += 
Almost Asphyxiated by Coal Gas. 
Mar.poro’, Nov. 18, 1886. Charles Law- 
rence, conductor on the Marlboro’ branch of 
the Fitchburg road, and his wife and sister- 
in-law were nearly asphyxiated by coal gas 
this morning. Mr. Lawrence uwoke and 
experienced a peculiar sensation, staited to 
get up, but fell to the floor. His wife en- 
deavored to assist him, but was rendered un- 
conscious, as was her sister when endeavor- 
ing to aid the otbers. Mr. Lawrence finally 
managed to get word to a_ neighboring 
family, a physician was called, and the 
sufferers were soon out of danger.—B ston 
Herald. (Gas papers please copy. ] 
———->e—_—_ 


Consolidation of the United States Incan- 
descent Electric Light Company and the 
St. Paul Gas Light Company. 

The St. Paul Gas Light Company takes 
pleasure in announcing to its patrons that it 
has secured the exclusive rights to ase the 
United States system of incandescent light- 
ing for St. Paul, and will be prepared within 
ten days to supply 16, 20, 50 or 100 candle- 
power lamps to such of its consumers as 
desire the incandescent ligh’. 

E. I. Frost, 
Secretary and Treasurer. 
—_ +e —_——_ 

—— The Mobile Telegram complains that 

the city has no water and no electric lights. 








The Cambridge Electric Light Company 
Celebrates. 

The Cambridge Electric Light Company 
entertained last evening, at its building on 
Main street, Cambridge, about 300 prominent 
gentlemen of the city and vicinity, including 
the Mayor and various city officials. The 
upper floor of the large building in which 
the company’s plant is located was turned 
into a dining hall to accommodate the com- 
pany, and lighted for the occasion with 120 
electric lights. Previous to the festivities an 
occasion was given the guests to inspect the 
premises and witness the lighting of the city 
by Mayor Russell, At the banquet Superin- 
tendent E. H. Mulliken presided. Prayer 
was offered by Rev. W. 8. Apsey, D. D. 
After-dinner speeches were made by his 
Honor Mayor Russell; President Corcoran, of 
the Common Council ; Prof. A.E. Dolbeare, of 
Tufts College; Judge Henry J. Wells, Hon. 
Charles Theodore Russell, Judge Wm. H. 
Orcutt, Superintendent of Streets McSorley, 
Aldermen Close and Kelley, Edgar R. 
Champlin, Esq., and Col. A. C. Wellington 
Pleasure was added to the occasion by vocal 
duets by City Messenger F. L. Pratt and Mr. 
J. H. Burgess, and asolo by Alderman Close. 
— Boston Journal. 

———_ad>e———__ 


The Electric Club Headquarters. 


The club rooms of the Electric Club, at 
the Hotel Dam, New York, are tow lighted 
by incandescent Jamps, the U. 8. Illuminat- 
ing Company furnishing the ‘tenaiietien. 
The large and handsome electroliers are 
much admired, and light is, of course, just 
what an Electric Club should have —although 
disproving the old theory that shoemakers’ 
children go barefoot, and that gas companies 
use kerosene. 





-_ — 

—— The Woonsocket Electric Machine 
and Power Company are putting in a new 
140 horse-power boiler to increase their 
facilities. 

— A building that will cost $200,000 
and known as the ‘‘ Westinghouse Building,” 
is to be erected at the corner of Ninth street 
and Penn avenue, Philadelphia. The lot 
cost $78000. Electric light offices, the 
Westinghouse air brake offices, etc., will be 
in the building. 

—— The St. Paul Gas Light Company 
anneunce that it has secured the exclusive 
right to. use the United States system of 
incandescent lighting for St. Paul, and will 
be prepared within ten days to supply 16, 20, 
50 or 100 candle-power lamps to such of its 
consumers as desire the incandescent light. 


—— The United States Incandescent Light 
Company have just placed in the stores of 
Barnes, Henger & Co., of Buffalo, 120 of 
their incandescent lights for the first, second, 
and third stories and the basement of the 
great iron block. They are the first mer- 
cantile firm in the city to introduce this 
method of illumination into their store. 
They will continue to use it as an experi- 
ment until January Ist, and should it work 
to satisfaction they will introduce it through- 
out the entire building. Thus far it has 
worked nicely. Each light is of 16 candle- 
power and produces a brilliant effect. It 
gives forth a soft, beautiful light—in marked 
contrast with the flickering of gas light 
which so often interferes with the distin- 
guishing of colors with exactness, The 
turning on and off of the lights is controlled 
on the first floor by means of switches, each 
switch governing five lights. Barnes, Hen- 
ger & Co. are to be commended for their 
enterprise. 

— The calcium light, which has done 
so much for stage representations in the 
past, isdoomed. As the old gas light has 
been superseded by the electric light, so also 
must the lime light give way before it. 
Every known shade in stage lighting can 
now be produced. by electricity. We can 
get a warm yellow glow, a deep canary 
shade, a white light, a pale blue effect, a 
weird greenish tint, or a bright and effulgent 
red light, to say nothing of a soft, continuous 
non-dazzling illuminating flame. Chemistry 
and other sciences have also contributed 
much toward realism on the stage. 








—— The Buffalo council again order ad 
ditional electric lights from the Brush Com- 
pany of that city. 


—— By order of the German Admiralty, 
Krupp is employing an expert instantaneous 
photographer to record the flight of pro- 
jectiles, record of carriages, penetration of 
armor plates, ete. 


—— One J. J. Black has sued the Cali- 
fornia Electric Light Company, of San 
Francisco, for $25,000 damages, claiming 
that he was partially paralyzed by an elec- 
tric shock, received while in the employ of 
the company. 


—— The Putnam (Ct.) Electric Light Com- 
pany has been organized, with a capital stock 
of $12,000, and the ‘lorrington (Conn. ) Elec- 
tric Company, with a capital of $12,000. 
The Norwalk Company has been organized, 
with a capital of $50,000. 





At Fair Haven, Conn., since the elec- 
tric light poles have been put up, more than 
half the property owners of Fair Haven have 
been going around with petitions to be signed 
by taxpayers and non taxpayers asking for 
the new-style lights to be erected in front of 
their premises. The councilmen are made 
very tired by the clamoring of their con- 
stituents. 


—— An Edison Electric Light Company 
is to be formed, it is said, in the city of Phila- 
delphia with $1000,000 capital. The chief 
object of the company is to operate the in- 
caudescent system, but preparations are to 
be made to furnish heat and power also. 
The intention is to have a series of plants 
throughout the city, each commanding a 
section eight blucks square. At first but 
two plants will be erected, at a cost of $400, - 
000 each. Tne following are the incorpora- 
tors: Amos R. Little, B K. Jamison, Charles 
M. Swain, 8. B. Huey, and Henry M. Dech- 
ert. 


—— The Philadelphia Traction Company, 
although well satisfied with its cable system 
is looking into the question of electricity as 
a motor. Vice President Widener said : 
“It is true that we propose to experiment 
with a new motor. The only question re- 
maining is as to the cost of maintenance of 
the cars and the furnishing of the motive 
power. We will put the first car on the 
Chestnut street line, and if the experiment 
justifies the change we will, of course, adopt 
the new motor for that line, and probably for 
others of our system 


—— ‘‘The method of lighting ships of 
war with electricity,” says Commodore J. G. 
Walker, of the Bureau of Navigation, in 
his annual report, ‘‘owing to the small 
amount of heat given off and the absence of 
disagreeable odors, and the more perfect 
illumination, adds much to the health and 
comfort of the officers and men, and tends to 
make them contented and happy during their 
long absences from home and friends, pro- 
motes discipline, and prevents crime.” ‘The 
ships are to be furnished hereafter with 
photographic outfits, and the official reports 
will be illustrated. 


—— The Edison Electric Light Company, 
of Philadelphia, has filed articles of incor- 
poration. The incorporators are Amos R. 
Little, B K. Jamison, Charles M. Swain, 8. 
B. Huey and Henry M. Dechert. The cap- 
ital is $1,000,000, and it is said operations on 
the plant will begin in about thirty days. A 
contract will be made with the principal 
Edison company in Néw York, after which 
permission will be asked of Councils to lay 
the wires. The company proposes to fur- 
nish heat, light and power, operating the in- 
candescent system. The intention is to have 
the city divided into districts, with a plant in 
each district. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENpING Nov. 
23, 1886. 





352,900 Telephone transmitter; Malone Wheless 
and James D. Darden, Washi ington, D. C., said 
Wheless assignor to said Darden. 

352,903 Electro-mechanical signal apparatus ; 
William W. Le Grande, Louisville, Ky., assignor of 
one-half to H. R. Dering, W. W. Dering and T. H. 
Upperman, all of same place, and George E. Rock- 
well, Indianapolis, Ind. 


352,948 Individual call apparatus; Lycurgus S. 
Glover, Marion, Kan. 

352,990 Automatic electrical signal coupler ; ; John 

8. Copers, New Orleans, La. 

"358,008 Electric motor for sewing machines ; 
Ernest Recordon, Paris, France. 

353,035 Mode of ting and di 
generators for electric lighting; John W. Howell, 
New Brunswick, assignor to himself and Francis R. 
Upton, Orange, N. J. 

353,120 Insulator; Robert G. Brown, Brooklyn, 
N. Y., assignor to E. S. Greeley & Co., New York, 
N. Y¥. 

353,123 Electric elevator; John H. Clark, Boston, 
Mass. 

353,128 Multiple telegraphy; Stephen D. Field, 
Yonkers, N. Y. 

353,142 Application of secondary batteries to 
electric lighting; Edward R. Knowles, Brooklyn, 
N. Y. 

353,151 Dynamo electric machine; Richard H. 
Mather, Windsor, Ct. 

353,158 Incandescent electric lamp; Albert L. 
Reinmann, Pittsburgh, Pa. 

353,164 Brush holder for dynamo electric ma- 
chines; Albert Schmid, Pittsburgh, Pa. 

353,179 Regulator for electric currents ; 
Thomson, Lynn, Mass. 

353,180 Regulator for dynamo electric machines, 
motors, etc. ; Elihu Thomson, Lynn, Mass 

353,184 Electric switchboard ; Joseph H. Wehrle, 
Newark, N. J. 

353, 248 ‘Electric lighting of railway trains ; Chas. 
‘E. Buell, New Haven, Ct. 

353,263" Electric door opener ; 
New York, N. Y. 

353,269 Window spring for electric burglar alarms; 
Theodore H. Parker aad John Geary, Philadelphia, 
Pa., assignors toShaw & Geary, same place. 

353,273 Striker for electric bells; Charles A. 
Tucker, Islip, and William H. Markland, Brook- 
lyn, N. Y., assignors, by mesne assignments, to said 
Cc harles A. Tucker. 

253,274 Electric bell; Charles A. Tucker, Islip, 
and William H. Markland, Brooklyn, N. Y., assign- 
ors, by mesne assignments, to said ‘Charles A. 
Tucker. 


ting 





Elihu 


Adam Lungen, 








BUSINESS NOTICE, 


Baker & Co., gold, silver and platinum refiners, 
assayers and smelters, 408, 410, 412 and 414 N. J. R.R. 
ave., Newark, N. J. Platinum for all purposes, any 
degree of hardness or size. Wholesale or retail. 
Native or scrap platinum, melted, refined or pur- 
chased. 





business wanted for a two-story factory, 75x35, 
well lighted, engine, gas, etc. ; built to encourage 
some industry in the village of Mattapoisett, Ply- 
mouth Co., Mass. Apply to P. M. 


FOR SALE CHEAP. 

One 12 Light Brush Dynamo & Lamps. 
One 6 Light Brush Dynamo & Lamps. 
W.N. GRAY, 

Carlisle Building, Cincinnati, Ohio. 


NEW YORK & WASHINCTON 
ELECTRICAL PATENTS. 


pathname & FOWLER. 

A. C. FOWLER, C. E., Attorney at Law, EXAMI- 
NER LN U.S. ParENT OFFICE, 1880 to 1886, KLEC- 
TRICAL DIVISION. Office, Temple Court (Beek- 
map and Nassau Streets), New York City. 

CHAS. D. FOWLER, Cupnasior at Law. Office, 
Vacific Building (6224 F ie half block east 
Patent Office), Washington, D.C 
Tavestigations and Correspondence in FRENCE and GERMAN. 











DWARD P. THOMPSON, Solicitor of Electrical 
Patents, and Electrical Expert (two yearsMan- 
ager—successor to N. 8. Keith—of the Pat. Agency of 
the Electrical World and Associate Editor), who per- 
sonally prepared and prosecuted, while Marager, 
every case in caveats, patents, trade marks, etc., 
submitted to the Agency, has established, as sole 
pe roprietor, manager and attorney, a patent office. 
o risks. Deposits to be held by the Madison 
uare Bank, New York, till the client is satisfied 
with the work; otherwise refunded. From the 
Agency’s circular, distributed just befor’ my de- 
parture: “We could fill pages of sim! ar unso- 
licited compliments. We might add that since 
these letters were received we have done additional 
patent business for nearly all the above, and that 
to our knowledge we have never lost a client.” 
bgt a personal testimonials and instructions, to 
E. P. 1 MPSON, Temple Court, Beekman st., N.Y. 


ANTED: rien D5- 


namo, 20 or more 
Amperes, Seon onuER. 
Address, with particulars, and best figures, 
C. B. Shedd, 85 Washington St., Chicago, Ill. 
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BUSINESS NOTICE. 





THIS IS TO GIVE NOTICE, that on Saturday, 
October 30, 1886, I addressed to “ J. Burke Hendry, 
International Agency, 446 Strand, London, E. C., 
England,” a notice “to complete and close” what- 
ever contract or extension thereof he, Hendry, had 
or pretended to have with William Mackintosh, of 
this city, relating to the use of certain inventions 
for “ underground telegraph line or lines” in the 
cities of Brooklyn and New York; and in default 
of such notice reaching Hendry abroad,this is to give 
him notice, and also James Boys and §. S. Ely, bis 
attorneys, and whoever may represent him or be 
his assigns, “to complete and close” said contract 
and its extension according to the terms thereof. 

William Mackintosh is under disability as non 
compos mentis, but how long that has been his con- 
dition I cannot state. 

JAMES W. BLACKWOOD, 
Guardian of the Person and Estate of 
William Mackintosh. 


Providence, R. I., Nov. 17, 1886. 


UNITED ELECTRIC COMPANY, 


SALT LAKE CITY, UTAH, AND CHEYENNE, WYO., 
Dealers in Electrical Apparatus and Supplies. 


We have special facilities for furnishing material 
and doing work in Utah, Wyoming. Idaho. Montana 
and Washington Territories at Eastern prices. 

UNITED ELECTRIC COMPANY, 


Post Office Box 27 Post Office Box 5 
SALT LAKE CITY, CHEYENNE, WYOMING 


BOWSHER’S TELL SPEED INDICATOR. 


W 7 & : 
‘ i j z | a 
— adapted bee Electric Light Machinery. Is abse. 

utel 


reliable. Connects to machinery MANUFACTURERS OF 


with small belt. Besides continually 
ee speed on dial, it alarms wheu 

ed runs “too fast” or “too slow.” 

ial, 12inches diameter. Weight, Spee 


All orders must give the exact size an 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, 
House Annunciators, Fire Alarm 
Pins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN, 


South Western Electrical Supply Company, 


1304 ST. LOUIS AVE., “STATION A.,” 
KANSAS CITY, MISSOURI, 


DEALERS IN 


ELECTRIC LIGHT LINE CONSTRUCTION, MATERIAL AND TOOLS. GLOBES, 
CARBONS AND OIL A SPECIALTY, 


Burglar Alarms, 
oxes, 











U TAH. 





















} eed of shaft to b ected ies 
average — = bs - - hed a! ER, \4 Special Tools and Dies. Model and Experimental Work a specialty. 
Sole Man’r, South Bend, Ind. Nos. 53 and 55 North Seventh Street, I hiladelphia, 





PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 








Fig.255 
——MANUFACTURERS OF 
A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 








In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 





THE ONLY GENUINE 


ANCHE DISQUE BATTERY 


Is THAT MADE BY 
THE LECLANCHE BATTERY COMPANY. 


Every Jar and Porous Cell bears the label 
and trade mark as shown in the cut. 
All others are imitations. 


DO NOT BE IMPOSED UPON. 


| IF DEALERS HAVE NOT THE GENUINE BATTERY. 
SEND DIRECT TO US FOR PRICE LIST. 





None of the Imitations Compare with it in Efficiency. 


THE LECLANCHE BATTERY CO. 





GENUINE DISQUE CELL, COMPLETE. 


The Porous Cell also bears Label. GENUINE DISQUE POROUS CELL. 





Gtandard . Pilectrical . Works, 
TELEGRAPH AND TELEPHONE APPARATUS, 


Hotel and House Annunciators, Burglar Alarms, 
CALL BELLS, “POST'S MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IN STOCK :—FULL LINE =S———- 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
[2 ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. 















































Cincinnati, Ohio, U. 8. A, 
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ouR NEW 


LECLANCHE FARADIG MEDICAL BATTERY 


Our Leclanche Faradic Medical Battery is of a new and entirely criginal design. 


It isa new departure, and avoids the use of all obnoxious 
acids that destroy the clothes, stain the hands and make the con- 
stant handliag of such medieal batteries absulutely dangerous. 


It is simplicity itself. and in ordinary use will ran ONE YEAR 
WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE 
PENNY FOR SUPPLIES. 

There is no zinc to raise or lower, no fluids to be renewed. It 
is always ready, and does not corrode when not in use. Its first 
cost and the subsequent expense is far less than that of the 
dangerous red or white acid batteries heretofure manufactured. 


The LECLANCHE FARADIC has three currents, is nickel- 
plated and mounted in an ornamentally 1 ae sue. » S5x0%4x 
5; inches in size, and sold at the low price of 


E. S. CREELEY & co. 


(Successors to L. G. TILLOTSON & 60.,) 
Manufacturers, Importers and Dealers in 


TELEGRAPH, TELEPHONE AND ELECTRICAL INSTRUMENTS 
- and MATERIAL OF EVERY DESCRIPTION, 


Nos. 5 and 7 I DEY STREET - - NEW YORK. 


“SAWYER: MAN ELECTRIC CO. 


Licensed by and Succeeding to the Commercial Business of the 
Consolidated Blectric light Company, 
——OWNERS OF THE SAWYER-MAN PATENTS.—— 


ESCREL 


tY &CO. 











4ENERAw OFFICES PHILADELPHIA OFFICE, 


Mutual Life Building, 


No. 82 NASSAU ST., BOSTON OFFICE, 


N. Y¥. City. No. 38 FEDERAL ST. 





The CUYNAMO® of this Company is AUTOMATIC pes its regulation, and will Maiutain a UNIFORM 
LIGHT. with ALL or ANY PORTION of the lightsin Circuit. Our LAMP will NOT BLACKEN and 
will MAINTAIN its CANDLE POWER during its Guaranteed Life. 

Pians and Estimates Furnished for ali kinds of Incandescent Lighting. 


ESTIMATES FURNISHED FOR THE THOMSON-HOUSTON SYSTEM OF ARC LIGHTING. 





145 Broadway, New Yerk, 


Fire Alarm System 


EVER DEVISED. 











Correspondence solicited and Estimates furnished. 


real) Bell | ll 


95 MILK ST., BOSTON, MASS. 








This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 


THE UNION FIRE ALARM CO, 





ARE NOW PREPARED to FURNISH the CHEAPEST & BEST COMPLETE 


PARTICULARLY ADAPTED to SMALL CITIES and oe 





TO ELECTRIC LICHT AND POWER Serenmns AND 


DEALERS IN SMALL POWER MAC es. 
An electric motor which can be directly upon <a om light circuit, 
which wi': do its work reliably yn 4 py n be hed ae a low 


enough Cost, is a thing which the electric lighting compantes and manu- 
facturing interests of this country have long be» at seeking for. The many 
atiempts that have heretofore n made to produce a motor adapted to 
thie epee have only resulted in machines which were open to several fatal 
objections. 

The character and capacity of the “‘C &C” Electric Motor are as fol- 
lows: Weight, !2lbs.; size,7 |-2 by5 by 3 inches; capacity. up to |-8 of a 
horse power, according to the current supplied ; _ current capacity, 18 amperes; 
speed from 500 to 2,L00 turns per minute, to power 
reqn‘red for ranning e+ sewing machine, 1,000 turns per minute: cdooice- 
motive force required, from 8 to 10 volts, according > ——- for avi 
sewing machin+s about 5 yolts; counter d 
motor rurving at 1,500 turns per minute. witb = nmperes m field, 5 volta: 
efficiency, 60 to 75 per cent ; entire 
soe being in — ~ a ohm; no svirking at on ator. rity a Es 
rushes are arranged so that the arma- 
tare can be tarnadl . either direction without injnry of any kind ; commutator 
d not wear out, and, together with brushes, is entirely inclosed and pro- 
tected. Motors p hese are sleo manufactu ed by 

pany for t circuits. Our two cell y+ will give power for 
the average pane nn a of family sewing during two or weeks. Price of 


without shunt, rite Incandescent 
c Apparatus oo = = Kagan go $2. Discounts for 
quantities. Compound dry in cakes and ch 


The “¢ & C’ ELECTRIC MOTOR CO, Wo. ’ Wall Street, New York. 




















Are Light Motor, with shunt, $20; 
M ; Domestic 








THE aterm ELECTRIC CO. 


HARTFORD, CONN. 


8. G. CHENEY, Pres’t. ROBERT CHENEY, Vice-Pres't. 
P, H. WOODWARD, Sec. and Treas. N T. PULSIFER, Gen’l Manager 
THOMAS TRAY, Jr., Gen’l Supt. 


SOLE MANUFACTURERS 
UNDER ALL THE Patents oF RicHarp H. MATHER For 


ELECTRIC LICHTING 


AND 


TRANSMISSION OF POWER. 


UNDER ALL THE PATENTS 


ling, 


SoLe MANUFACTURERS OF 


CHarRLes G. 


lvandesent Lamps and Appliances fr Ineandeseent Ligh 


EXECUTIVE OFFICE, HARTFORD, CONN. 


New York Office, 145 Broadway. Cincinnati Office, Carlisle Building, 


= Chicago Office, 117 & 119 Lake St. Atlanta Office, 16 Nth Broad St.%&* 


ALSO. 








PS, PRESIDENT W.H.SAWYER, Sec'y & ELECTRICIAN 


American Electrical Works, 
PROVIDENCE, R.|. = / 


EXCLUSIVE MANUFACTURERS OF THE 


FARADAY CABLE 


ote). le) Chom me). 
CABLE 


a 20 


TELEPHONE CABLE TELEGRAPH 


FOR TELEGRAPH, 
TELEPHONE & 
ELECTRIC LIGHT. 


NSULATION AND LOWEST 
CAPACITY OF ANY CABLE 
IN THE MARKET 


| NEW YORK OFFICE 
£65 +15 Cortlandt Street 
HARRY HALL, Agent. 
TIlE 


India-Rubber & Gutta-Percha Insulating Co. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Specially adapted for 


HIGHEST 
NDUCTIVE 








Guaranteed to give satisfactory serv'ces under ground and over head. 
Chemical Works, Paper Mills, Dye Works, Coal] Mines, etc., etc. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 
RECEIVER’S SALE 


o_o 


Electrical Goods 


By order of Frederick Allen, Esq., Receiver of the 
Tywion Evecrric MANuFAcTURING Co, a valuatle 





EEE insge a 







THE LATEST 
ADVERTISING 

NOVELTY. 

For attracting at 

tention to store win- 


assortment of Electrical Goods. including Switcb- dows. 
Boards, Condensers, Relays, Sounders, Telegraph Figures are hand 
Keys, Rheostats, Relay and Sounder parts, (includ- painted any design 


required, 18 inches 
high, and knock on 
the window with the 


ing Rubber-Covered "* Lay Shelis,) Aununci- 
ators, Bells, Call Boxes. e' 
Will be sold by cAMES 1 “Sito, Auctioneer, at 








his auction rooms, No. 57 Cedar Street, on Friday, hand. Batteries will 
December 10th, 1886, at 2:00 P. M. run 6 months witl 
May be seen at office 0’ Electric Construction and out any attertion. 
Supply Company, No. 145 Broadway, up to Thurs- | Will be shipped 
day, December 9th. } carefully packed, on 
receipt of Dra!t or 
e 's a” r, or sent 
TANDARD ». on receipt 
of me-third th 
ELECTRICAL amount. “ 
INSTRUMENTS. THE EMPIRE CITY 
Galvanometers, Besistance Coils. g ELECTRIC co. 
Gontencors, Sere, Ovivehes, be. 779 Broadway, N. ¥ 
me i te INVENTORS OF ELECTRICAL NOVELTIES 
ELECTRIC MFG.Co , AND SPECIALTIES WILL PLEASE_COMMU- 
P. O. Box 60, Troy, N. y, | NICATE,WITH UB. 
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CLEVELAND, OHIO. 





MAKERS OF ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL. 





—T H E—— 


SOLAR CARBON & MEG. CO. 


(Works near Pittsburgh, Pa.) 

Electric Light men know the trouble arising from 
impurities in Carbons. This Company obtains its supply 
of Carbon from NATURAL GAS, and such gas is used 
throughout the process. Hence they claim to sell a 
CHEMICALLY PURE Carbon, unequaled in brillianey and 


life. Selling Agents : 


8. B. RICHARDS, M’g’r 


General Eastern Office, 


VITRITE & LUMINOID (0., 





| 
| 
! 
| 
14 Dey Kt. HowTerk. {| 55 8. 3d St., Philadelphia. 





A PerRFECT ELectTrRic LICHT CLOBE. 


THE UNION CLASS” COMPANY, 


HALF GROUND (Horizontally). 
BOSTON, MASS., 
U. Ss. A 


wy MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ano INCANDESCENT 





4x10 inches 


ELECTRIC-LIGHT GLOBES 


SEN PD 


ron Pruicrtl-LIsT. 





——#t i = & > 


LITTLE-McDONALD GUT~-OUT. 


PATENTED MAY 20, 1886. 1,000 IN USE. 


SEND FOR CIRCULARS AND PRICES 


J. A. POWERS, 


TROY, NEW YORK. 


THE ELECTRICAL SUPPLY CO. 


Manufacturers of and Dealers in 


LECTRICAL [NSTRUMENTS and SUPPLIES. 


Being Manufacturers of Bare and Insulated Wires and Cables 
of every description, we are prepared to give prices for large 
quantities. 














We Manufacture the Celebraied Wallace Diamond Carbons 
for Electric Lights, which are Superior to all others. 


OUR NEW ILLUSTRATED CATALOGUE WILL BE MAILED 
TO ANY ADDRESS FREE OF CHARGE. 





THE ELECTRICAL SUPPLY CO. 
171 Randolph Street, Chicago, and 17 Dy Street, New York. 


THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE me ENTS OF WESTON, MAXIM, aaa AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY 

Five years’ practical experience in the installation of these well- knows systems of Are and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has e‘fected in the city and vicinity, 
are the following: 
New York Post Office, 
Washington Building, 
Mortimer Building, 
Union Ferry Co., 
Pennsylvania R. R. Ferry, 
Matual Life Insurance Co., 
Coleman House, 


Press Club, 

Delmonico’s, 

Hotel Brunswick, 

Lotus Club, 

Union Club, 

Union Square Hotel, 
Brooklyn Bridge, and others 


St. Denis Hotel, 

Bechtel’s Brewery, Staten Island, 

Brooklyn Eagle, 

Opperman & Muller, Turtle Bay 
Brewery, 

Equitable Building, 

New York Ferry Co., 

Hotel Dam, Tribune Building, Theodore Stewart, 

llotel Normandie. U. S. Custom House. Hotel Royal. 


Ustimates made by Experts at short notice, on application at the office of the Company. 


| ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 
for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Annunciator 
Magnet Wire, and Flexible Cordage, 


Brownlee & Co.,|200 & 202 N. THIRD ST. 
DETROIT, MICH. PUILADELPHIA, PA. 


Cedar Telegraph Poles 
BOULTON CARBON CO. 


MANUFACTURERS OF 
FORMERLY 


Cross Arms, Pins and Brackets, 
CAK AND LOCUST PINS, 

Boulton Standard Carbon Comp’y, 
CLEVELAND, OHIO. 


BROWNLEE'S CONCAVED BRACKET. 
We do not brag about our Carbons, but we 
Send for Catalos¥” | challenge the World to produce a better. 


Wire, 














Catent applied for.) 





D. W. Baker. Cc, 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 
an 


JOHNSON HEAT-REGULATING APPARATUS 


By the use of our r Biestelo Valve Service, the nesting of buildings to a uniform temperature is ac 
oumnene may be kept at any temperature desired, thereby saving fuel, discomfort, ik 
ealth, the cracking of wood-wor! feraiteze and pictures, and the d rof fire by over ing. 

This apparatus applies equally well to all forms of heating and ventilesing Public Baud thermometer 
in the room prea ta pa! oy govern the temperature. Itisi in Public Private 
Residences, Business offices, Hospitals, Churches, Schools, Conservatories, Factories, etc. 

SEND FOR CIRCULAR “R.” 
NATIONAL ELECTRIC SERVICE CO. 


NEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington street. 
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Poole & Hunt's Leffel ‘Lurbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
| = Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. 
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ELECTRICAL REVIEW 
MANUFACTURERS OF 
TheW estinghouse Automatic Engine. 
PRICES REDUCED. 
The condemnation of our competitors is 
the measure of our success. 
The “Junior” Automatic Engine. 
15, 25 AND 35 H. P. ONLY. 
You will never know how cheap it is till you 
ask, nor how good it is till you try. 
Sales Department for the U. 8. Conducted by 
WESTINGHOUSE, CHURCH, KERR & CO., 17 Cort- | PARKE, LACY & CO., Salt Lake, Utah. 
landt St.. N. ¥.; 98 Fourth Ave., Pittsburgh,Pa. DD. A. TOMPKINS & CO., Charlotte, N.C. 
*) FAIRBANKS, MORSE & CO., Chicago, Ill. ROBERT MIDDLETON, Mobile, Ala. 
Sa FAIRBANKS & UO., St. Louis, Mo. H. DUDLEY COLEMAN, New Orleans, La. 
== PARKE & LACY, San Francisco, Cal. 
17 CORTLANDT ST., NEW YORK. 98 FOURTH AVENUE, PITTSBURGH, PA. 
Engineers and Contractors for Central Stations for Incandescent Lighting on the 
WESTINCHOUSE ELECTRIC COMPANY’S SYSTEM. 
Direct-connected Centrifugal Pumping Machinery. 
Designers of Special Applications of Steam Power. 


isolated Incandescent Plants. 
Steam Power Plants for Manufacturers. 








THE WESTINGHOUSE ELECTRIC COMPANY, 


MANUFACTURERS OF ISOLATED INCANDESCENT PLANTS, AND CONTRACTORS FOR CENTRAL STATIONS. 


It is believed that the advantages of our system place us beyond competition. 
Capital investing for dividends will do well to close no contracts till our proposals are considered. 


The Westinghouse Electric Company, Pittsburgh, Pa. 


EDISON LICHT. EDISON LICHT. 


The Edison United Mig, Company, 


65 FIFTH AVE., NEW YORK. 


> 7 


Estimates Furnished For Isolated Plants, 








LAMP, (halt-si 


16 C. P. 











For use in Mills, Hotels, 


Theatres, Steamboats, etc. 





LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pur- 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 


Na SIGNAL BELLS. 


No Battery Required. 


$4, $6, 











and upwards, according to style desired. 
Discount on large lots. 


ephone Companies, and after an experience of many years, 
our acilities for the prompt execution of large orders are un- 


qualed. 
a attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTINDCORE=. 
A. Q. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, Norii-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SBEr~P FOR ITI VSTRATSEP CATALOGU B.- 


“STANDARD.* 


ene make a specialty of the manufacture of these bells for & 





HECLA ELECTRIC LIGHT COMPANY, 


MANUFACTURERS OF THE 


Jackson Dynamo-Eleetrie Machines, Lamps, Fie, 


For es and Incandescent Lighting. 


Size A, capacity 20 16 c. p. lamps Price, $100 
Size B, capacity 30 16 ¢ > lamps. Price. S246 
Size C, capacity 50 16 ¢. p. ls amps. Price, $340 


—ALSO— 
s ELECTRICAL SUPPLIES OF fat. KINDS 
; ALWAYS IN STOC 
Estimates for complete Seer Light and 
Steam Plants made on application. Send 
for Circular, and mention this paper. 
OFFICE: 


26} E. 424 St., New York. 





SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From iO to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
| Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 
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VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebratea water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 

SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL & BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 








‘Shultz Belting Company. 


SHULTZ PATENT FULLED [FEATHER BELTING AND LACE LEATHER. 
Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the — is not tanned, but rawhide fulled and softened by our patented proces. Our Belt: 
ing is more pliable, hugs the pulley better, transmits more power than any other, and js the only perfect 
ELECTRIC JAGHT BELT MADE. Agents in all cities. Send for trial belt. 


THE IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Dif Engine 


In the World. References furnished from 
the most successful Electric light 
Plants in the United States. Medal 
and Highest Award from 
Franklin Institute of Philadelphia, Pa 


MANUFACTURED BY 


Foundry and Machine Dept. 


Harrisburgh Car Mfg. Co. 
HARRISBURGH, PA. 


THE WATERHOUSE SYSTEM 


— 


ARC LIGHTING 


Is ECONOMICAL in Power Required. The Regula- 
tion is AUTOMATIC and INSTANTANEOUS, admit- 
ting of the turning off of lights and of running 
the Generator in Complete Short Circuit, without 
heat or injury tothe Machine, The DYNAMO runs 
PRACTICALLY NOISELESS and WITHOUT SPARKS 
ft ON COMMUTATOR, and those who have seen 
the System are ENTHUSIASTIC IN ITS PRAISE. 

















oe — 





THE WATERHOUSE ELECTRIC AND MFG. COMPANY, 


Factory, Colt’s West Armory. HARTFORD, CONN. 








CHAS. M. WILKINS. E. WARD WILKINS. 


ESTABLISHED 1867. 


PARTRICKHK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA. 


FRANKLIN S. CARTER. 





New Taneve Buexeve Automatic Gut-Orr ENoINes. 


Sane 25 to 1,000 H. P. 








These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision | 
of all details. They are designed and constructed for heavy | 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and | 
superior regulation guaranteed. Self-Contained Automatic 
Cut-off Engines. 12 to 100 HP. for driving Dynamo Machines 
a SPECIALTY.—Illustrated Circulars with various data as 


to practical Steam Engine Construction and performance, , 
froe by mail, Address 


BUCKEYE ENGINE CO., Salem, 0, | 


SALES AGENTS: 


WW. L. SIMPSON, Eastern Sales Agent, No. 70 Astor House. New Vork. 
- W ROBINSON. cor Clinton and Jackson Sts., Chicago, IM. 
ROBINSON & CAREY, St. Paul, Minn, and PRAY MANUFACTURING CO., Minneapolis, Minn. 





SEND FOR CATALOGUE 


—or— 


Electric Bells, 


PUSH BUTTONS, ANNUNCIATORS, ETC., 


ISSUED BY THE 


WESTERN ELECTRIC CO. 


It Contains Descriptions and Illustrations of a 
large assortment of goods in this line. 


WITH EACH CATALOGUE IS SENT A PRICE LIST OF 


Champion Electric Bells 
AND PUSH BUTTONS. 


WESTERN ELECTRIC CO. 


ANTWERP, 
LONDOR. 


Congecticnt Glesteie Ct 


101 BANK STREET, 


WATERBURY, CONN, 


Zincs, Leclanche Zines, 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 


CHICAGO, 
NEW YORK, 








SDESTER 
MITCHELL, VANCE & C0., 


SS r= 
=I ANUP ACTURERS, 


Have added a department for the Manufacture ot 
seten et — other an —— 
ystem of incandescent Electric Lighting,alsoCom GRAVITY BATTERY ZINCS 
bination Fixtures for both Gas and Electric Light MEDICAL B cana om CS 
Estimates and designs furnished upon application " BU N s E NR 4 ae aan NCS, 
& d ERY ZINCS, 


836 & &38 BROADWAY. ZINC PLATES, 
NEW VORK MADE FROM PURE SPELTER. 


PHOSF HOR BRON Ce rene tatiana miner 
fusvulated and Bare. 




















Direct Reapine Am-meters and Volt-meters. 






Marke, 


20 
= Piesiher- Bionge. 
umbines High Electrical Cooteety and Resist- | 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and io, stuos’ Gauge. | 


ADDRESS; 
The Phosphor-Bronze Smelting Co, Cmited,) | as ; 
512 ARCH ST., PHILADELPHIA, PA. | ELECTRICAL INSTRUMENTSof all kinds 


Owners - of - the - Umted - States - Phosphor-Bronze - Pateo» | Manufactured and for sale by 
Sole Manufacturers of Phosphor-Bronze in the United States | A XE. EATON, 63 and 65 Henry Street, Brooklyn, New York. 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of beth Incandescent and Are J.ighting. Intire free- 
dom from hissing and flickering in our Are Lights, and long liie and great bril- 
~— in our Incandescent Lights. 

Dynamo Machines with perfect automatic reculation, reliable and efficient. 

Prices moderate. Extimates made for lighting from Central Stations or for 
isolated plavts. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


Hartiord, Conn. 








New York Office: 
No.£ 44; BROADWAY. 
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FOLLOWING IS A PARTIAL LIST OF APPARATUS SOLD SINCE FEBRUARY 1, 1886. 
Number of Number of 
. Lights Sol t, lets Sold. 
Carew Manufacturing Co., South Hadley Falls, Maes ..............ccccccccesescsescccce sess eeteees 10 Fort William Henry Hotel, Lake George, N. Y. ‘ 6 
Merchants Electric Licht & Power On., Bouton, Maas. ........cccscccccccvcccceccescescocsscccsccccs 50 Tudor Iron Works. St. Louis, M Rs 2 1 SATO ee pT en Oe EFEP I Wein eee yee OCT gn 25 
Lio: td PRU. |} rr eee ee 15 Lord & Taylor, Grand Street, New | i ila ita ae i ea ro rata eee 60 
Arlington Mill. Lawrence, Mass ......... or eee ee 300 Manchester Locomotive Works, Manchester, Mie BBs noadindesene ebay chathiesdneseneseane. y sevswene so 
Weeeonte BES Cn... RAUSING, TIN ons sco ccncwncsc ccccccoss 0050 -Ge0bbyGiibcoecsovececesecyes 450 Le Roy 8 :JIt Co., Le Roy, ok cieeee 34 
Cittsens Biectric Tight Co., Mast Basson, WAGE. «06.0. -09000025 0000 CAs Tec ovecesecces see 74 Amer can Illuminat ng an ; Oneida, N. ¥. rr 50 
Asporican Ttuminating To., Gl5 Geabare Mean, TS. .....cccceccsccs ccccsvce chp beessvcs cvccccescecs 345 «~Dr. T. Roe and associates. Tarrytown, NIRS BRED ita Ope ach reouitieieainn 2s tary apna ce 35 
Pe me oe SS Eee as. 2S errr 125 Consolidated Electric i nL MiDccsskenesonsesencacsevSG0® coucesssocssebetesscsesese 25 
Ses OCR CED g Cs, Bede cic ccs cs cceecnvesssccsecese sve sehr cesecsccscccseses 125 P. T. Hallahan. Philadelphia, Pa ll ea ita i idei eh end id adita edn Hbiae ansiiebieatiin 15 
Poughkeepsie Electric Light Co. ae pane, N. Y 50 Brush Electric Light and Power Co., Nashville, Tenn. 50 
Jacksonville Gas Uo., Jacksonviile, RAD Tag SAGCCRETERED  0dpss UMMREUNEREEN DL NSOEE STN ehad e506 cn aians acca gban us R>esed ute SeeseeebteenssOReNeeeeeeesedsees 406nene 4 
i, en so <n caunap cu oe PUD Rata sasiouceneseedens es | renin GN IN Ne, cencccnecccccecccenees oc eosccssecesecesecoes econ 300 
Badger Illuminating ncn cl mac wemuamchasirbnbeh Gauheu reed iced conececsseenes 200 Bridgeport Malleable IO ELI ELRE TEE ELLEN SAP EE OPE DRL va 
Badger Llluminatinz Co., Chicago, I1.. 100 American I!luminating Co., Saco and iD cncennheennéaeedenetéhen «ivatecssb Gubeeeieashs 100 
American I|luminating Co.. Aareta, il aintalt i nackikkakioetiniia viens Mike OREO Rin oo oaks ee< aes ae eee 85 Edison Illuminating Co , York. tat vnaghiaudpen teeee Alsons senbahe ven sees OOURRee sae eeeeeues 25 
George A Mayo, Friendship, Se ch Serdireeetliel s<ced dab eabestwtadioviies vecsudeescubekes, 200—p sate ss inne casdenceesesbeesebeuvensesetseuns-0s oneecenves 6 
Electrical Development au Manufacturing ig EE RNs de a don dlicentows cceenaecededaneens 14 Seth W. Fuller & Holtzer, Boston, Mass........ hassles bes -aebin baba seueOuaaeweRaee 10 
W. F. Hall, Kennebunk EE EI cia SW ccae es ude stiwens slo ees cdbdeneearcccksée saneseee 10 a 
Asbury Park Electric Light Co., > Asbiary Fark, N. J Said isles Miblediad Gel ieieiain sinvleninln we oie sea SMINDS 35 2,646 
ee eg non cincgs seinen Rcracddlinwess Snekotng ans @one .<e0caeeebnd adie 36 


Nov. 15, 1886. 
N. B.—_We refer to our Customers as to the 


Efficiency and Character of our Apparatus. 





SEND FOR CIRCULARS AND ESTIMATES BEFORE PUTTING IN AN ELECTRIC PLANT OF ANY KIND. 





AMERICAN ELECTRIC MANUFACTURING COMPANY. 


EXECUTIVE OFFICES: 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, JU. S. A. 


OFFICERS: 


EDWARDS H. GOFF, President and General Manager; L.*M. BATES, Vice-President; 


GENERAL 
American Electric Construction Company, 146 Broadway, New York—New York State. 
St. Paul Gas Co., St. Paul, Minn.—state of Miaonesota. 


Citizens Gas Lizht Co., Jacksonville, Fla.—State of Florida. | 
Suwdon, Eider & Wright, 131 Devonshire St., Boston.—New England States (except Connecticut.) 
; 


H. E. IRVINE, Secretary and Treasurer; JAMES J. WOOD, Electrician. 





AGENCIES: 

Pittsburgh Electric Company, Eugene Ingold. General Manager, 213 Wood St., Pittsburgh, Pa.—Western 
Peansylvania, Ohio, Kentucky and West Virginia. 

J. M. Chipman, 19 Nortn Pennsylvania St., Indianapolis, [ni —State of Indiana. 

Markle Engineering Company, Detroit, Mich.—State of Michigan. 





NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF 


Insulated Wires and Cables for Aerial, Underground and Submarine use, 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wire a Specialty. 


} Oliver St., Boston, 64 Broadway, N.Y. 144 Lake St, Chicago, Il 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 








SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT COT-OUTS, 


GANG SWuiItTCcHeEes, 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty’. De 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


W, B. CLEVELAND, Prop. 
26 & WATER *T., CLEVELAND, © 





Horst» ~ emovable. 


The Mather Dynamo-Electric Machine; 
ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC. 


NO REVERSING, 
NO WATER, 
NO NOISE, 
NO SPARK, 


SATISFACTION GUARANTEED. 


Manufactured by 


The Eddy Electric Mfg. Co. 


42 UNION PLACE, Opposite the Station, 
HARTFORD, CONN. 
MSEND FOR CIRCULAR. 




















A GARD TO THE PUBLIC. 


The Edison Electric Light Company having in- 
stituted suits on its patents, must decline to sub- 
stitute the advertising columns of the press for 
the courts for the purpose of their legal interpre- 
tation. Mr. Edison's Carbon filament patent of 
1879 covers broadly the modern incandescent 
lamp. The claim that this patent has ever been in 
litigation inthe United States Patent Office is ab- 
solutely false. In Germany and England this 
fundamental patent has finally prevailed against 
all infringers, thus establishing the fact that Mr. 
Edison’s great invention has been nowhere antici- 
pated. Ergo, a like result must follow in the 
United States. The straining and distorting of 
these facts.together with the violent effort to in- 
terweave with them certain minor and IRRELE- 
VANT CASES for the purpose of fraudulently 
posing before the public as joint heirs with Mr. 
Edison in the fruits of these patent decisions, 
only indicate the DIRE EXTREMITY of those 
who are thus gradually becoming ENVIRONED 
by due process of law. 








TH E 


Edison ElectrieLight60, 





i6and {8 BROAD ST., NEW YORK. 











THE 


National Feed Water Heater. 


A BRASS COIL HEATER, 


Supplying feed water to the boiler at 206° to 212° F. A reliable and very 
effective heater. Over 1,500 in use in the United States. 
150 Blectric Light Stations Supplied, and Orders being filled every week. 
Seventeen sizes manufactured, from 8 to 2,000 H.P. 
PRICES LOW AND SATISFACTION UNIVERSAL. 


THE NATIONAL PIPE BENDING CO 


Coils and Bends of Brass and Copper Pipe Made to Order. 





JARVIS ENGINEERING CO., 
BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 


ZELL ENGINEERING COMPANY 


Contractors for Steam and Power Plants. 
Highest Economy and Efficiency guaranteed. 


112 LIBERTY STREET NEW YORK. 








Lowest Prices) SHEPARD’S [seo.] CELEBRATED 


Screw-Cutting Foot Lathe, 


FOR CAP LATHE, $125. 


BELLS, 


HAZAZER & STANLEY, 


32 Frankfort Street, 
NEW YORK. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


pel! 1, SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O.- 











The.¢ are now in use over 18.0.0 


OTTO GAS ENGINES 


AN Y OTHER GAS ENGINE 

Per Brake Horse-power. 

Works without 
boiler, steam, coay] 
ashes or attend 
} ance. Successfully 
adapted instead of 
steam power in all 
industries and of 
fers special advan- 
tages for running 
a 4 id electrical machip- 

an 1 ob ry - htt ery for Telegraph 
Send for samples and price list. ‘snd Telephone as well as Lighting purposes 

TTO CAS ENCINE WORKS, 


A. 0. SCHOONMAKER, 158 William s. SOHLEICHER, SCHUMM & CO. 


NEW YORK. -E.corner 33d & Walnut Sts., Phila. 
Branch Office: 130 Washington St., Chicago. 


J. E. JEFFORDS & CO 


4 Manufacturers to the Trade. 





THE CURT BATTERY. 


Actually the cleanest, most durable and practical, therefore the 
ost economicaland effective cell in the market. For experi- 

menting, for medical purposes, for the | 

no moresuitable cell could be found. 


G teed to Consume 25 to 75 
Per Cent. Less Gas than 





ADPDORESS FOR CIRCULARS, 
CURT W. MEYER, 357 Fourth Ave. New York. 


MICA 


For Electrical :nd Mechanical Uses. 


All sizes at low prices. 











BLRCTRICAL PATIITS. ocommee se, te 


Of Every Description, Made to Order. 


GEORGE q. BENJAMIN, 25 years’ experience in this branch of the business. 
Wall St., York. 2716 to2738 Salmon St., Phiiadelphia, Pa. 


Wellington Belt Bolder 


The simplest, cheapest 
and handiest devicein ex- 
istence for shifting Dyna- 


35 New 





Consulting Electrical Engineer, 
Expert in Patent Causes, 


Solicitor of U. S. and For-ign | Cae” 
PATENTS for ELECTRICAL INVENTIONS. | W. R.Santley & Co. 





WELLINGTON, 0. 


STANDARD UNDERGROUND CABLE COM’Y. 


= nn ener. Jr., President. — A. WARING, Vice-President. 
« H. DALZELL, Treasurer. - H. JACKSON, Secretary. 
oqenetane-aes WEsTINGHOUSE, JR., RicHarp S. hin Mark W. WaArTsoN, Joun H. Datzetu, 
RoBert Pitcarrn, ‘O. T. Warine and C. H. Jackson. 











Manufacturers of 


The WARINC ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


commen AS 1S es 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


128 Pearl St., N. Y. City, {qdaranteea. | Hamilton Building, 91 6th Ave.. Pittsburgh, Pa. 


QGuaranteed. 
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 Raliste Seeiant Electric Co 


(LIMITED,) 













Manufacturers of 


PSN THE ROBERTS PER-OXIDE BATTERY 


AND 


THE ROBERTS DRY BATTERY. 


These batteries have each about 1.8 volts. The Per-O ide 
Battery is intended for severe open-circuit work. Our dry Bat- 
tery issumething entirely mew. [t is put up ina Sealed 
cell; mo fluid to spill; can be used in voy f position. 
Liberal trade discount. Send for Price List and Circular to 
the company’s office. 

Per-Oxide Battery $1.00 
Dry Battery $1.50 


206 Broadway, New York. 


FOR SALE BY ALL DEALERS, 


Hannis-CorLiss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im. 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


world over as the 








and are known the 


MOST ECONOMICAL STE’ M EN- 
CINE BUILT 


i THOMSON-HOUSTON ELECTRIC CO, 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Aut tomatic, Self-Regulating System of Electric Arc-Lighting in the World 


~ all daiuiite qualities of Execrric Arc-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 
was awarded the Fist Prizx for the dest system of Arc-Lighting, and the dest Are Lamp, at 
the Cincinnati Industrial Exposition of 1883. 


The ThomsonsFiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 


New Illustrated Pamphiect will be sent on application, 


J.H. BUNNELL & CO., 


106 and 108 Liberty St., NEW YORK. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 
Bells and Electrical 
Supplies. 


The Largest Stock aud Best Variety of Main Line and Short Line Instruments in 
any American Establishment, 


SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 


TELEGRAPHIC MANUAL, FREE. TO ANY ADDRESS. 


HARD RUBBER. 


For all Electrical Purpeses. In Sheets, Rods, Tubes, -— special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Head: Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STREET, NEV YorRneEz. 


ROYCE & MAREAN, = APRONS 


DEALERS IN 


ELECTRICAL APPARATUS | FoR ARC LIGHTING. 


Telegraph and Telephone Supplies, Onty Manufacturers using Natural Gas, 
No, 1408 Penna, Avenue, Uniformity, Durability & Superior Light. 


pp. Wittard’s Hotel, WASHINGTON. D.¢ PITTSBURGH CARBON CO. lim’d, 


A. rT. SMITH’S PITTSBURGH, PA. 


ride sco BAINME & LADD, 


Smith, Bridge & Co.) 
NEW, PAT'D, D. PLEoTRIC 
HALBERT E. PAINE, 
Late Commissioner of Patents. | STORY B. LADD. 


Seuditindiietain Attorneys in Patent Causes 
‘A. T. SMITH, And Solicitors of Patents, 
" 6 West lth St., New You | 7 ASEXING- TOM, D.C 























The Cheapest oa Xe rk Market 
For Multiple Lighting. 














December 












GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION. 














Aerial or Underground. A 
Conducting Wires, — 
a Saves’ Compound and Balata 
insulated Wires, Cord- 
age and Cables, Jor 





Does not deterio- 
rate, and for 

















underwater or Office, Aerial, 
underground Underground 
is the most and Battery 






Uses, 






Reliable and 
Durable, 






























Balata Cord, 
for Incuudescent 


Breen Cast Re. 
Gutta Percha 
Insulat fo on 
Any number 
of Conduct- 


Burglar 
Alarm, 

Annunciator, 
Electric Light 
and Gas Ligh: 
ing Wires and 
Cables. Sitk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P.; 






Sheet or 
Chatterion’s Compound 
Jor Cable Splices, and Pure 
G. P. Goods of every variety 








Acid Vessels, Pipes, Vats, Etc. Marks’ Compound Wire, for Battery Coppers. 














a) 
i) 


t. and Treas. JOHN C, FRANCIS, Secy 


THH— 


ti Waterbury Electric Co., 


ELECTRICAL APPARATUS, 
Magneto Bells, Electric Light and Telephone Supplies. 


E. S. HAYDEN, Pr 


THE WATERBURY 
ELECTRIC co 
WATERBURY COLI S.A 





Send for our Prices Before Purchasing Elsewhere. 
Estimates Furnished on Special Instru- 
ments and Machinery. 


WATERBURY. CONN. 








MANUFACTURERS OF 


Automatic Cut Of Engines, 


From heavy patterns, and unequaled 
for ELECTRIC LIGHTING, 
Combining Economy and Reliability. 
STEEL BorLers, HEATERS, SHAFTING, PUL- 
LEYS AND GEARING. 


THE LANE & BODLEY Co, 
265 to 273 Water St., 
Cincinnati, O. 


NEW ENGLAND 
BUTT 60. 


Providence, R.I.., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


F@R COVERING 













"Sciseliasan 


, ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 


FINE CASTINGS A 


ELECTRICAL 


REV TEW 


OUTHERN 
— ELECTRIC” 


















































= COMP 


~ ELECTRIC LicHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 

















Fittings for Incandescence Lamps made to order, includ- 
ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 


1 ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
A Li ht dG C | 5 
rc Light, and was LOMpanies 
| 


ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York. P. 0. Box, 3,329. 
ATTENTION 
Owing to Recent Improvements we now make a Specialty of 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lighting 














YET DEVISED FOR THIS PURPOSE. 





The cost of Installation - is is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a » ise emnenene aoe 


FOR FULL INFORMATION ADDRESS 


The United States Electric Lighting C0 


59 and 61 LIBERTY ST., NEW YORK. 








SPECIALTY. - 


bas 


16x24 BUUBLE BRAIDER. 


216 LA SALLE ST., CHICAGO, ILL. 
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| 
CHAS. A. CHEEVER, WILLARD L. CANDEE, 


THE a CO. 


INSULATED — AND CABLES. 
NON (ane Cont 118 Park Row, NewYork. 


1022 Opera House duliding. 
Thermostats and Thermostatic Fire-Alarm Apparatus 


LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 
Our patent hydrocarbon thermostat is ernamental, ad 
justable and never ailing, closing or opening the circuit wit 
great force, and does not destroy itself by use. A sumple the:- 


mostat mailed on receipt of one dollar. 
Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size, SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston. Mass 


DAY'S Karite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or wader vround, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental = The present high standard and uniform 
quality of Kerite is the result of 30 years’ exper ience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLEs, they being the most pract.cal and durable 
in the market 

TELEGRAPH, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MARINE or UNDERGROUND WORK a specialty. Estimates tor complete systems 
of underground wires and conduits will be furnished on upplication. 


AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’! Agent, 
16 DEY STREET, NEW YORK, 






< 














3 “C1 onductor 


Aerial 
‘Sibesieaee Cable. 


b Brash-SWal Eerie Li0ht Ut. 


OF NEW ENGLAND. 


W. L. STRONG, President —SaTee McFALL. rem 
‘A. D, JUILLIARD. hice Presid R. W. ABORN, Treasurer. 
JOHN B. POW ELL, General ue. 


OFFICE, No. 36 UNION SQUARE, (EAST). 
NO OTHER SYSTEM 1S AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 





THE Arc Lights of various Sizes. 
Are and Incandescent Lights from one Dynamo and Circult. 
SYSTEM } incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 





W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


J. J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 


@. W. STOCKLY., President. 
J. POTTER, Treasurer. 





mae 


BRUSH FLECTRIC(. 








SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS: FIELD. 


—| wi 


ANSONIA BRASS & GOPPER 60., 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warercoms: 19 & 21 Cliff &t., New Yor» stories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 U.P. Incandescent Lamps, at any point on an aro-light circuit from 
an initial current equal to 2,0u0 UC. P. arc lam 

Can be used with any make of are-light dyn: amo 

Any number of the lamps can be turned on or off without affecting the rest. 

Invaluable to arc lighting companies a8 a means by which they can secure customers, from one up, for incan- 
descect hghting anywhere on their circuit, ——_ involving the large expense for incandescent lighting Plants, 
or the necessity of getting a large aumber of to wit. Address, 


THE BROWN ELECTRIC Co., 
400 WOOD ST., PITTSBURGH. PA. 


FOREST CITY CARBON MFG. CO. 


MANUFACTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS, 


—ALso— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


SOLE AGENTS, 


No. 25 PARK PLACE, NEW YORK, 


BRIDGEPORT BRASS CO., 
WIRE Anp ROLLING MILLS 


| Bare and Insulated Copper Wire for Electric Conductors a a 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED, 


CLOSE REGULATION, 
CONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,000 ENGINES IN USE. 

SELLING AGENTS. 

JARVIS ENGINEERING CO. 61 Oliver St., Boston.| TANNER & DELANEY ENGINE CO., Richmond, Va. 
GIN 


























yt he EN ERI G C0., St. Louis, Mo. MORTON KEED & CO., Baltimore, ‘Ma. 
J.F RANDALL, Warren, Ohio. A. 4. MILLER, Danville, va. 

JOHN R. MARKLE, Detroit, Mich. W. RK. BURGESS, Greensboro, N. C. 
H, B. SWITH MACHINECO. 9925 Market St.,Phil. »Pa.) ¥ Dig JOHNS, Pensacola, Fla. 


8. PtGRAUM, Macon. Ga. 


F. i HAYWARD. 81 Lake St.. 7 0. iit 
eg r J. A. HAUSER, Montgomery, Ala. 


T. W. ANDERSON, New Orleans 
E. P. HAMPSON & CO., os Cectionst St., New York.: 





. 
THE 


Parker-Russell Mining & Mie, Co 


iliam Marshall, 
Manufacturer of ELgprricat CONDENSERS. 
STANDARDS Aa SPECIALTY. 

ooms 2 and 4 Universit 
Corner Waverley and University 


Building. 
laces, New York. 








No other system in the World equals ours in Simplicity 
Durability, Earning Capacity, Reliability. The Best is 
always the heapest. 35,000 Brush Ar Lamps 
now in use. Self Regulating In- 
candescence Apparatus. 


CET OUR ACENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE, 


THE BRUSH ELECTRIC CoO. 


CLEVELAND, OHIO, U. & A 
AGENCIES EVERYWHERE. 





FOR DYNAMOS AND 


MOST RELIABLE 
SWIFT-RUNNING MACHINERY. 


arranted to run steady and smooth, and without stretcLing 
| write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO 





Manatactarers and Tanners of Oak Leather Belting 
and La.e Leather, 


PINE STREET, 


ST. LOUIS, MO. 


47 Ferry Street, New York. 711 


16 ARCH S?., PHILADELPHIA. 86 FEDERAL ST., BOSTON 
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